AUG 18 1925 


Devoted to Civil Engineering and Contracting. McGraw-Hill Company, Inc. 
5 s 5 I ys 


; 


: Soe”) q 


Placing Lining in Pit No. 3 Tunnel with Pneumatic Concrete Guns 
California Land Settlement at Delhi 
Repair Costs of Asphalt Pavement 
Chicago’s New Produce Market 





Market—E NGINEERIN ( 






O MUCH depends on the roof 
that it may easily be regarded 

as the most important part of the 
finished building. The degree of 
shelter, of safety, of permanence 
and of economy are all largely de- 
termined by the roof. If it is prop- 
erly and permanently roofed more 
than 90 per cent of maintenance 
troubles that might otherwise oc- 
cur to your building are forestalled 
at the outset. See that your roof is 


right. 
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pitched roofs and decks, is made in a 
modern daylight plant on a production 
basis and under careful supervision. 
This means strict uniformity of product. 
It is made of wire-mesh reinforced stone 
concrete in four styles: interlocking, 
glass insert, channel and flat slabs. 


No other form of fireproof roof con- 
struction affording equivalent service 
can be built as economically as Federal 
Cement Tile. A_ highly develeped 
organization in shop and field assures 
efficient roof service. 


Federal nailing concrete slabs for any 
type of building serve as a base for nail- 
ing slate or small decorative tile. 


Federal Cement Tile are made, laid and 
guaranteed by the 


Federal Cement Tile Co., 608 S. Dearborn Street, Chicago 
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Federal Aid Expenditures 


NOTHER fiscal year has closed in the accounts of 

the United States for federal aid for public roads. 
The customary monthly report of the Bureau of Public 
Roads for June is therefore of interest as a balancing 
of accounts. Since 1917 the United States has con- 
tributed for public roads completed, under construction 
and approved for construction a total of $517,895,146. 
This aid has been contributed to 61,117 miles of road 
whose total cost, determined or estimated, is given as 
$1,182,673,290. This is $8,473 of federal expenditure 
per mile of road aided. These are stupendous figures. 
In opposition there stand the figures of tax receipts 
from motor vehicles. In 1924 they amounted to 
$555,028,548. Now, when federal aid for public roads 
is being more severely questioned than for some time 
past, engineers need to keep all the figures in mind. 


Baltimore Centralizes Engineering Service 


ALTIMORE has taken a long step forward in cen- 

tralizing its engineering services in a single depart- 
ment, headed by a chief engineer under whom there are 
various bureaus, also headed each by one engineer. The 
plan has not been carelessly framed or hastily adopted. 
It was worked out by a special Committee on Economy 
and Efficiency, submitted to the public and for weeks 
past has been the subject of public hearings and dis- 
cussion in the press. The city council finally adopted 
it with little or no material change, we understand, 
although proposals to weaken it were made. Mayor 
Jackson, in the appointments announced elsewhere in 
this issue, has chosen men already in the city service, 
some for many useful years. Many there are who will 
feel that Baltimore would be better off if it had gone 
beyond mere centralization and removed the new de- 
partment further than it is now from politics. As it 
is, the department chiefs and bureau chiefs, at least, 
are appointed by the mayor and confirmed by the coun- 
cil, retaining the old combination of powers, and not 
giving the head of the department choice of his bureau 
chiefs. Even so, most of those who believe in separating 
the executive and legislation functions will agree that 
the change introduced at Baltimore is good as far 
as it goes, 


Contractors’ Ethics 


IKE snakes in Ireland, contractors’ ethics has com- 
monly been held to be conspicuous by its absence. 

As a fact, lack of ethics has never been more true of 
contractors than of others but theirs is a highly com- 
petitive business and one of almost the least profit 
of any business of which the Government reports sta- 
tistics, so if they therefore have been tempted into close 
dealing on occasion the fact is not miraculous. On more 
than one occasion, as court decisions have shown, the 


professional engineer has not been above dealing to 
the contractor from the bottom of the pack. Recrimi- 
nation, however, gets neither ethics nor profitable trade 
to any desirable position and this occasion of reverting 
to conditions is taken merely because of the propaganda 
for ethical practices being pushed by the Associated 
General Contractors. They modestly call their state- 
ment rules of ethical practice instead of a code of ethics 
but the meaning and intent are the same. The rules as 
printed elsewhere in this issue are worth reading. 
They indicate a feeling of responsibility to the public 
quite as high on the part of contractors as that ex- 
pressed by any other business or profession either by 
word or action. In the matter of ethics as in that of 
responsibility, which is another contractors’ problem, 
definition that all will agree upon is difficult. Both 
have elements which transcend definition and rules. It 
helps, however, to have some measuring device and, 
as do the questionnaires and financial statement for 
bidders help to measure responsibility, so will the rules 
of ethical practice now being sent out help to advance 
fair dealing. Each engineer and architect is urged to 
see what part it is expected he can play in this code. 


Delhi Retrieved 


OR something more than a year California state 

affairs have been agitated with discussion of the 
unhappy condition of the Delhi farm colony, which with 
the slightly older and very successful Durham colony 
constituted the state’s venture into the field of planned 
land-settlement. Continued complaints by some of the 
Delhi settlers, followed by repeated sharp criticisms 
and vehement denunciations of the colony and its 
progenitors on the part of the governor of the state, 
made the case perplexing. The undertaking was the 
state’s own venture, and the motives as well as the 
methods embodied in it appeared as unselfish and help- 
ful as those of the federal land bank system. Yet the 
complaints and criticisms indicated some major disease. 
The entire conception of planned and aided settlement 
seemed to be under indictment—a condition that was 
the more regrettable because at many other places in 
the West the contrary system, go-as-you-please settle- 
ment, had failed conspicuously. The known facts in 
the case were confusing and did not reveal the nature 
of the trouble. It seemed likely that the agricultural 
depression beginning with the 1920 deflation had its 
effect here as elsewhere in the irrigated West. The 
state administration having changed, political animos- 
ities and intrigues might be partly to blame. A certain 
amount of plain, ordinary repudiation spirit appearcJ 
to be involved—the fatal poison weed of a few of the 
federal reclamation projects, a weed which thrives on 
politics. Nevertheless it was possible that the planned- 
settlement idea had proved a definite failure here, 
because of inherent faults. To give clearness under 
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these obscuring circumstances, Nathan A. Bowers, of 
the staff of Engineering News-Record, undertook a 
personal study of the matter. His analysis and conclu- 
sions appear on p. 143 of this issue. Though stated 
briefly and considerately, they constitute a remarkably 
clear picture of the whole enterprise and point out 
weak spots in its execution that brought about the 
recent troubles. In sum, however, they are a thorough 
defense of the conception of planned settlement repre- 
sented at Durham and Delhi, and a vindication of 
Elwood Mead and George C. Kreutzer, whose practical 
idealism was the driving force of the venture. And, 
best of all, they forecast that now, with the new sup- 
port of the state, Delhi is on the way to working out 
its troubles and proclaiming success. 


Pavement Service Records 


RECORD of pavement maintenance costs, includ- 

ing every pavement constructed in 37 years, is by 
the least estimate a noteworthy document. Indeed we 
venture to think that few cities can exhibit such a 
record. Be this so or not so, the record summarized 
in this issue by the city engineer of Columbus, Ohio, 
has seldom been equalled among service accountings of 
one type of pavement which have appeared in engineer- 
ing literature. Mr. Simpson deserves the thanks of 
every road engineer for his work. It has been a 
tedious task to delve into all the accounts for a genera- 
tion, of over 300 separate improvements. We have 
known the work in its doing and speak with knowledge 
of time and detail. The results are spread out so clearly 
in the article ‘hat engineers may determine for them- 
selves their value. 


Air-Placed Concrete 


EW methods of doing work have been more fought 

over than placing and mixing concrete by air pres- 
sure. For a dozen years the courts have been im- 
portuned by complaint and defense in respect to one 
claim or another. Perhaps the conflict is older for now 
no one except the contestants and their council makes 
pretense of knowing the situation. Indeed it is only of 
indirect interest to users where the rights of invention 
lie. What is of chief concern is that by constant bicker- 
ing at law the development of a highly useful method 
of conveying and depositing concrete has been ham- 
pered. This conviction is forced by the experience de- 
scribed in this issue in lining the Pit No. 3 tunnel with 
concrete placed by air. Here is an example of the 
almost supreme merits of air placing in tunnel lining 
under certain conditions. There are previous examples, 
some equally and some less convincing but all showing 
possible high usefulness for the method. Yet today 
it is a method that is rather commonly dodged by 
tunnel builders. Partly no doubt this condition is due 
to dislike of buying a law suit with every placing outfit, 
but it comes far more from the fact that patent rights 
disputes have prevented any opportunity for strong 
commercial promotion and improvement. The situa- 
tion needs remedy. Incidentally, it may be noted 
that in the Pit No. 3 tunnel and also in the Queens- 
borough subway, separated by the width of a continent, 
compressed air was used for placing pre-mixed concrete 
and not as a combination mixing and placing process as 
employed for example in some of the Chicago water- 
works and river tunnels. 


NEWS-RECORD Vol. 95, No. 


Earthquake Hazards 


ARTHQUAKE matters are much to the fore aj 

present. Apprehension has grown up, especiall: 
since the Santa Barbara visitation, over the possibilitie 
of similar destruction elsewhere, in regions thought t: 
be permanently quiet. And rightly so. Only the very 
short period of New-World history and tradition is 
available to us as a criterion of earthquake possibilities, 
and this is but a minute span in the earth’s cycles 
But our imagination readily pictures the horror that 
would surround the shaking to pieces of one of our 
skyscraper cities by a great earthquake, and we are 
unwilling to face the prospect. 

Time was when the only forethought on earthquakes 
was that they would come when they might and destroy 
what they would. We are not content with such 
resigned fatalism today; we prefer some definite out- 
look to a blind waiting for future happenings. Our 
courage as well as our fears have grown; our fears, 
because we realize how vast are the potentialities of 
destruction in the crowded and highly complex city life 
of today; our courage, because San Francisco, Tokyo 
and now Santa Barbara have shown that man’s con- 
structions can withstand the earthquake’s shock, if 
rightly built. It is therefore accepted that those who 
build in the California or Japanese earthquake districts, 
and elsewhere in the unquiet circum-Pacific belt, should 
build with careful calculation to resist earthquake 
forces of certain definite intensities. Courage and fear 
now lead to the further question whether the same 
precaution should apply at Chicago and St. Louis, or 
Boston, or Washington. Shall we count on the possi- 
bility of earthquake shocks there and protect against 
their effects? We have the choice between waiting 
until an earthquake does visit these regions—if ever 
—and discounting that prospect by providing now some 
moderate degree of protection. 

Unfortunately, it is. not practicable to appeal the 
question to cold reason; knowledge is inadequate. 
Judgment, with only a trifling guidance of reasoning, 
must make the decision. The scientific men, geologists 
and seismologists, are unable to decide the case. They 
do not know what causes earthquakes and cannot reduce 
them to cycles or systems. As Josiah E. Spurr, noted 
student of geology and of ore-deposit formation, said 
editorially in Engineering and Mining Journal-Press 
two weeks ago, in pointing out that the current fault- 
slip theory lacks proof, “The fact is that earthquakes 
cannot be foretold as eclipses can be. The public 
expects the geologist to do this; and the geologist 
is prone to seize the opportunity. But it is altogether 
probable that they will never be foretellable—until 
after the event, as now”; the last passage refers, per- 
haps, to miscellaneous claims of prediction which 
newspaper interviewers have extracted from this and 
that geologist since the shocks of June 29. 

To paraphrase Mr. Spurr’s terse dictum: it is not 
possible to predict when and how violently a new earth- 
quake will shake Tokyo or Santa Barbara, and it is 
not possible to tell when, if ever, an earthquake will 
disturb New York or St. Louis. The question of 
whether it is wise to provide protection remains one 
for practical judgment, as we have said; and practical 
judgment reckons with chances and with costs more 
than with theories or rules. Practical judgment—a 
high type—builds fire-resisting structures not because 
fire has come or will come but because it may come, 
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and because the cost burden of providing protection is 
small compared with the burden of the risk. 

Some few data are available to guide in.forming a 
judgment on earthquake hazards, fortunately. It is 
known from relatively recent experiences that buildings 
can be made strong enough to resist even violent earth- 
quakes. It is also known (somewhat less definitely, but 
much supported by the experience of Santa Barbara) 
that the cost of providing protection against moderate 
earthquakes is not great. In fact—and this is of great 
importance, we think—high-grade city buildings have 
almost as much strength as needed to resist even fairly 
violent earthquakes (vide Tokyo), and if their structure 
is studied and detailed throughout from the earthquake 
viewpoint in addition to the conventional load-and-wind 
viewpoint, little or no extra cost need be incurred to 
obtain a very high. degree of security. 

It is of only partial avail, of course, to assure the 
survival of a building’s skeleton, if we allow cornices 
to be thrown down, walls shaken out, and both street 
and interior to be made a ruin heap. Attention must 
be given to all elements of the building, in other words, 
if the security is to be real. Foundations must be 
tied together, framework made stiff enough to carry 
the lateral shock pressures, walls fitted and propor- 
tioned to the framework, and all the minor parts bonded 
in so thoroughly that they cannot be shaken loose or be 
broken by concentration of the whole great force on a 
weak but rigid element. These principles are gradu- 
ally being brought out into clear view and understand- 
ing; Mr. Dewell contributes largely to this end in 
his article in this issue. But these requirements do 
not change the fact that such thorough provision 
of resistance does not cost a great deal. The structures 
at Santa Barbara, at least, devoid apparently of all 
special planning for strength against earthquake shock, 
failed many of them only in a few local weak spots, 
whose strengthening would have cost fewer thousands 
than the earthquake loss in millions. 

We have the one datum, then, that earthquake pro- 
tection is possible, and that its cost need not be great. 
On the other hand, in the matter of the risk to be 
feared we are thrown back on the most slender infer- 
ences. 

The facts at hand are few, but they appear sig- 
nificant. The delicate records of seismographs have 
shown during many years’ observations that earth 
tremors occur everywhere on the surface of the globe, 
though vastly more often in the recognized quake 
regions than elsewhere; these tremors are earthquakes, 
just as the larger ones that are felt by the senses. 
The facts as already known, then, compel a belief that 
seismicity is universal, and that quiet regions no less 
than such zones as the Pacific belt are earthquake 
regions. 

Thus, the question is not whether Chicago or New 
York has an earthquake hazard, but rather how great 
is this hazard—how long one’s foresight should be; 
whether the hazard should be rated negligibly small, 
and therefore simply ignored, or whether definite pro- 
tection should be planned. And in the latter case, what 
strength of shock should be kept in mind when provid- 
ing structural protection. 

We are inclined to believe that the most feasible 
method is to proportion the protection to the degree 
of seismic activity of the region as gaged by the fre- 
quency and strength of the earth movements revealed 
by seismographs. Such a method of inference will lead 
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to quite modest estimates of earthquake force to be 
resisted in normal regions. Where conditions in the 
most active parts of Japan call for resistance to forces 
as large as 10 to 20 per cent of gravity, conditions in 
most parts of the United States would probably justify 
only one or two per cent resistance, the higher figure, 
perhaps, because the extent of possible damage is a 
factor to be considered. These small force require- 
ments make the problem of protection to buildings rela- 
tively simple. It reduces for the most part to a matter 
of taking definite account of such lateral force in every 
part of a structure and under all the conditions that may 
prevail during a shock. This done, however, assurance 
would be had—were it possible to extend the protection 
to all buildings—that the hazard of earthquakes in 
great modern city communities has been substantially 
removed. 


Full-Time County Health Officers 


HE number of counties which now have full-time 
health officers is encouraging. True, the list re- 
cently published in Public Health Reports totals only 
267, or less than 8 per cent of the 3,065 counties in- 
cluded in the 1920 Census, but this is a great gain over 
a few years ago and gives hope for further progress. 
It does not necessarily follow that states with few 
or even no full-time county health officers are backward 
in public health work. Judgment on this point must 
be based on knowledge of methods of local health ad- 
ministration. Thus, Massachusetts and New York have 
only one officer each in the list, and New Jersey and 
Pennsylvania have none but no one well informed in 
these matters would say that these states as a whole 
are neglectful of the public health—however true this 
may be of their rural districts. In New England, the 
county functions but little outside of the administration 
of justice, whereas in most of the Southern States the 
county, outside the cities, is the chief or sole local 
government agent. Counties in New York, New Jersey 
and many other states have quite extensive govern- 
mental functions, but these do not extend to health mat- 
ters. How much these local differences go along with 
the well known 48 varieties of government of our 48 
states is illustrated by Ohio, where although munici- 
palities are numerous and strong and the county not 
so all-powerful locally as in the South, more than half 
the counties (47 of 88) have full-time health officers. 
No matter how long maintained and how strongly 
defended are the traditions for local self-government, 
and there is much to be said for them, the fact should 
be faced that in some parts of the country health 
protective needs have far outrun the organization and 
capacity of many of the existing minor civil divisions. 
The towns, townships and boroughs of the Northeast, 
the towns and numerous small not to say tiny cities 
of the Central West, Southwest and Far West need 
administrative health units with larger financial and 
administrative resources than the governmental units 
just named possess. But it does not follow that in every 
state these larger units should be the counties. In 
some populous sections it would be wiser either to have 
two or more of the smaller incorporated places unite 
with adjacent rural areas, or else several of the rural 
towns or townships might well join in public health 
work directed by a competent full-time health officer. 
In some cases, there might be several of these joint 
health units in one county. 
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Lining Pit No. 3 Tunnel Using Pneumatic Concrete Guns 


Schedule Arranged to Operate Four Guns Without Interference, Each Able to Place 210 Cu.Yd. per Shift 
—Novel Details in Locating and Placing Reinforcing Steel and Concrete Forms 


APID progress was sought in placing concrete lining 
in the 4-mile tunnel of the Pit No. 3 hydro-electric 
project of the Pacific Gas & Electric Co. in north- 
ern California because other parts of the development 
were nearing completion at the same time and the 
tunnel was needed for service. Lining operations were 
therefore laid out on a basis to permit the use of four 
guns and a fifth was added toward the end of the job. 
After working out refinements in methods and equip- 
ment it was found possible to place concrete in the 
arch at the rate of 70 lin.ft. (210 cu.yd.) per gun per 
shift. 

The finished tunnel is circular in section, 19 ft. in 
diameter inside with a minimum concrete thickness of 
84 in. in front of timbers, 12 in. in the invert and an 
overall average thickness of 20 in. In addition to the 
8 cu.yd. of concrete per linear foot in the arch forms, 
which comprise about three-fourths of the circle, an 
average of one cubic yard per foot was required in the 
fourth or lower quadrant. The lining is heavily rein- 
forced throughout, except for two 150-ft. lengths where 
solid rock was traversed. In these rock sections grout 
was forced between the rock and the concrete lining. 

When the tunnel was driven, work was divided into 
three sections and advanced from six headings (Engi- 
neering News-Record, July 31, 1924, p. 168) but due 
to inequality of length of the three sections a some- 
what different arrangement was followed in distribut- 
ing the concrete guns, three guns being concentrated 
on the long section as the work drew to a close. Air 
compressors, materials storage and concrete mixing 
plants were located at the two portals and at one inter- 
mediate point. This made it necessary to line a 
12,300-ft. length of tunnel working from the two ends. 

As a first step in the lining operations the backfill 
shoulders were placed on either side of the invert, line 
and grade was established and forms were placed for 
the curb-like pour marked 1 in the sectional drawing, 





Fig. 3. This first pour served to hold the lower edge 
of the first steel forms and constituted a starting point 
for the arch-footing pour, marked 2. 





FIG. 1—SECTION QF COMPLETED TUNNBL 


Pour 1, in addition to having wood forms of a shape 
that would leave a longitudinal groove to effect bond 
with the invert, was formed so as to leave transverse 
recesses in its upper surface of size and spacing to 
suit the reinforcing specified for each section. These 
grooves provided a support in the bottom of the tunnel 
for the reinforcing steel and at the same time assured 
the proper spacing. Iron pins 1 in. in diameter were 


FIG. 2—GENERAL VIEW OF GUN JUMBO OUTSIDE TUNNEL 


Cantilever truss which is used to support delivery pipe when 
the pipe end is not resting on forms is seen projecting over 
wedge jumbo in tunnel. Note winch on gun jumbo. Opera- 


tor’s station is at right of gun. First 3-ft. section of delivery 
pipe is made of rubber. The gun jumbo operated as a gantry 
traveler with opening permitting passage of concrete cars. 
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also placed with the forms 
in the face of this concrete 
curbing and were turned 
after the concrete had par- 
tially set, thus preventing 
bond so that when the 
forms were removed there 
would be left a hole con- 
venient as an anchorage for 
the next section of forms. 

After the first pour had 
been made on both sides FIG. 3—SEQUENCE IN 
of the invert, 6x8-in. con- PLACING CONCRETE 

: ; LINING 

crete crossties were cast in 
the invert at 8-ft. intervals. These ties, poured in 
forms placed between the wooden ties of the first track, 
were to prevent any danger of the curbs being shoved 
out of line by thrust. A notch in the upper face of 
these ties served as support for the wooden struts 
placed to prevent any slipping of steel forms for pour 2. 

The concrete marked 2 was poured against forms 
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Reinforcing steel of a length to extend halfway around 
the circumference (plus a lap of 40 diameters) was 
bent outside the tunnel to the proper curve and was 
delivered along the tunnel track. In the lower half 
of the tunnel this steel was placed with the aid of a 
longitudinal cableway, 200 to 250 ft. long, slung from 
chain-hooks in the arch timbers. At one end this 
cable passed over a sheave and came down to block 
and tackle at floor level for convenience in taking up 
slack. With the aid of a carrier traveling on this 
cable each piece of steel was picked up near one end 
in such a way that the other end could be inserted 
beneath the rails of the track and threaded into place 
in the notches of the first pour. 

In the upper half of the tunnel steel was placed with 
the aid of a jumbo onto which the rods in semicircular 
shape were slid over 4x4-in. skids extending up to the 
jumbo platform. A block and tackle slung from chain- 
hooks in the arch timbers was used to haul the bars up. 
On top of the jumbo three rollers, Fig. 7, helped to get 
the rods into place and also supported them until tie- 
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FIG. 4—DETAILS OF ARCH FORM FOOTINGS AND INVERT 


fastened in place as shown in Fig. 5, held by U-bolts 
at the bottom and at the top by steel rods driven into 
the tunnel timbers and wedged against the angle iron 
on the upper edge of the forms. Two horizontal rows 
of j-in. bolts were placed in these forms, with the 
upper ends projecting, before the concrete was poured; 
the lower row for use in supporting jumbo tracks of 
10-ft. gage and the upper as an anchorage for the arch 
forms. After the forms of pour 2 had been removed, 
the track was taken up and the rails replaced on stand- 
ard railroad ties, spanning from concrete to concrete. 

The first jumbo over the track in the elevated posi- 
tion was the hewing or templet jumbo carrying a 
templet to determine the amount of adzing necessary to 
give the required clearance in front of tunnel timbers. 
Its upper surface was stepped off in three levels to 
provide convenient working platforms for men using 
broadaxes or adzes in cutting away timbers that pro- 
jected beyond the specified clearance. This hewing of 
timbers was made necessary by the fact that the ground 
continued to move more or less after the tunnel was 
timbered. The movement was enough in some sections 
to require complete resetting of posts or arch segments. 
The rule was not to hew timbers to a thickness less 
than 5 in.—where a cut to that thickness would not 
give the necessary clearance the timber was reset. 


wires could be fastened. The rollers were only 4 in. 
below the curve of clearance for reinforcing and hence 
wedges of this thickness were used to raise steel into 
place before the tie-wires were fastened. 

The upper and lower rods were overlapped 40 diam- 
eters, the joints being staggered by shifting alternate 
rods five feet circumferentially. Overlaps were firmly 
fastened by tie-wires. In the arch the longitudinal rods 
were held in place by wires from the timbers and lag- 
ging overhead. The circumferential bars were in turn 
wired to the longitudinal reinforcing. 

To insure a separation of 14 in. between steel and 
tunnel timbers concrete blocks of this thickness were 
wedged in between the bars and the timbers, Fig. 5, 
wherever the spring in the steel tended to hold the bars 
in contact with the wood. 

With the reinforcing all in place, the arch forms 
were set in position by a form jumbo, Figs. 5 and 6, 
14 ft. long carrying four jacks placed at the proper 
points for lifting against steel shoulders set in the 
I-beams of the steel forms. The form jumbo picked 
up 10-ft. sections of the forms successively and set 
them in place, supporting the weight on the jacks until 
the lower parts of the forms were secured by clamps 
to bolts left projecting from concrete of pour 2 for that 
purpose. 








— 





130 ENGINEERING NEWS-RECORD 


Vol. 95, No. 4 





The 10-ft.-gage track used for placing the forms was 
so accurately aligned, due to the accurate setting of the 
bolts in the concrete on which it was supported, that 
templet and form jumbos used it without any further 
checking of line or grade. 7 

With a 70-ft. length of forms in place, constituting 
a setup for one shift’s work, the wedge jumbo, 75 ft. 
long, moved up under the forms and prepared to remain 
there until the concrete hardened sufficiently to stand 
of its own strength. The wedge jumbo was really a 
working platform or staging for final bolting up of 
the forms and placing the 6x6-in. horizontal timbers, 
spaced 5 ft. apart, to strengthen the forms against the 
pressure of green concrete. 

The arch forms, spanning the upper three-quarters of 
the tunnel section, were divided by two hinges into 
three parts, of approximately equal lengths measured 
along the are of the circle. The plates of these forms 
were *s in. thick, riveted to circumferential I-beams 
which in turn were tied together by two longitudinal 
runs of angles in each of the three sections. The edges 
of the ss-in. plates along the hinged joints were ma- 
chined to insure a tight fit. Each 10-ft. section of these 
forms had an inspection window on either side and 
one in the center of the arch. The side openings were 
2 ft. square in the form of hinged doors held shut by 
wedging a 2x4-in. timber against the door and beneath 
the inner flange of the I-beams. The openings in the 
top were 36x30 in. in size so that the plate to close 
the opening could be thrust through and then clamped 
down by wedging in a manner similar to that used on 
the side. 

Using these forms as described in the foregoing 
moved them from one setup directly to another without 
subjecting them to rough handling or damage. In 
order to secure the smooth interior finish desired the 
forms were cleaned after every pour, using scrapers 
and brushes where necessary, and given a good coating 
of oil. 

The type of concrete gun used was the same as that 
developed by R. C. Hackley for lining the Skagit tunnel 
(Engineering News-Record, Oct. 30, 1924, p. 700). As 
built for the Pit tunnel job these guns had a horizontal 
length of 10 ft. with a height of 4 ft. The ends were 
flat and the shell, made of }-in. steel, was reinforced 
by four 1}-in. longitudinal rods extending horizontally 
through the gun and passing through angle irons 
riveted to the ends. Concrete was admitted through a 
2-ft. circular opening in the top, covered, before apply- 
ing air pressure, by a hinged lid with a rubber gasket, 
firmly clamped down with a heavy lever and held in 
place by a steel link. 

Each gun was supported on four 14-in. rods slung 
from overhead timbers on the concreting jumbo which 
moved bodily along the track as the work progressed. 
To prevent vibration the gun was also braced against 
the jumbo frame with timber struts. Air was ad- 
mitted by four 1}-in. pipes lying in the bottom of the 
gun and pointing in the direction of the tapered outlet 
at the delivery end. The longest pipe or lead pipe 
terminated just back of the end of the 7-in. delivery 
pipe and the ends of the other air lines terminated at 
intervals between this point and the rear end of the 
gun. The location of the lead pipe end was found to 
be important, a slightly greater length failing to give 
satisfactory results. 

As concrete was being dumped into the gun, the 


valves in all four air lines were “cracked” open so that 
the air admitted at several points along the bottom of 
the gun would prevent a solid compacting of the mate- 
rial before the charge was ready for delivery. From 
time to time during charging the operator would also 





FIG. 5—PLACING STEEL FORMS FROM FORM JUMBO 


The arch forms are located and held in place at the bottom 
by bolts projecting from the concrete. Note concrete blocks 
used to keep reinforcing away from tunnel timbers. 


occasionally open up one or more valves somewhat 
to distribute the concrete in the gun and prevent piling 
up in the center where it would choke the opening. 

A 24-cu.yd. charge was found to be about right for 
these guns which had a water capacity of 3 cu.yd. 
With the charge in the gun, the lid and its seat were 
first hosed off to remove any spillage and then clamped 
down. By opening the valve admitting air to the lead 
pipe the operator started the forward end of the charge 
into the delivery pipe and after this was in motion 
gradual opening of pipe 2 and then pipes 3 and 4 forced 
the entire batch into the delivery line. Experience was 
found to be the only guide as to just how and when 
these valves should be operated. Normally about two 
minutes were required from the time the first valve 
was opened until the last concrete of the charge had 
left the pipe. 

The gun crew consisted of 4 men; the operator, an 
assistant, a winchman and a man to handle the 100-ft. 
length of 3-in. rubber air hose which supplied the 
concrete gun from the 4-in. air line running through 
the tunnel. This flexible hose was made necessary by 
the frequent forward and backward moves of the gun 
gumbo as concrete was being placed. 

Air pressures used toward the end of the job were 
100 Ib. per sq.in. at the gun. Using a long 4-in. de- 
livery line this was the pressure found best after experi- 
menting with 110 and 90 lb. per sq.in., respectively. 
If a larger supply line had been used this pressure 
could have been considerably reduced, it is believed. 
The four air lines into the gun were served by a 3-in. 
manifold, on which an air gage was mounted at the 
operator’s station for his convenience in observing the 
action of the gun. The 4-in. compressed air line laid 
in the tunnel when driving operations were under way 
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was connected up as a through line for the use of the 
concreting crews and was served by four compressor 
installations. Three of these had capacities of 3,000 
cu.ft. per min. and the fourth 2,100 cu.ft. per min., this 
last being used as a reserve. With these sources of 
supply and with a maximum of 4 guns working on the 
same shift, pressures during the discharging of concrete 
did not drop below 70 Ib. per sq.in. in the gun. This 
favorable operating condition was secured by placing 
a 17-ft. by 30-in. air receiver on each gun jumbo. 

The gun jumbo, Fig. 3, was 47 ft. long in the main 
section and operated as a gantry traveler with the 
central opening large enough to permit the passage of 
24 cu.yd. concrete cars built high enough to deliver 
to the gun by gravity. On a platform above the clear- 
ance required by concrete trains, this jumbo carried a 
winch to move the outfit along the tunnel as the forms 
were filled. This was accomplished by the use of cables 
extending in both directions from the winch to the 
chain-hooks in the arch timbers or to the steel forms 
where these had been bolted to concrete lining. 

In addition to this main portion of the jumbo there 
was a pipe support in the form of a cantilever section 
which overhung 32 ft. and beyond the end of this 
cantilever the pipe extended 34 ft. more, supporting its 
own weight for this distance except when discharging 
concrete, at which time the end of the pipe rested on 
the steel forms. The delivery pipe did not actually 
rest on the cantilever section except when blocks and 
wedges were inserted to carry the pipe weight in this 





FIG. 6—CLOSE VIEW OF GUN JUMBO IN TUNNEL 


Concrete cars pass under the jumbo and discharge by 
gravity into gun. Note air receiver on jumbo. Rubber air 
hose at left enables jumbo to move without interrupting 
air service. 


way. The advantage of this separation was that the 
pipe could be thrust into the steel forms as much as 
66 ft. 

On leaving the gun, the delivery line which was a 
standard 7-in. steel pipe, rose to the center of the 
arch by the use of four curves on 15-ft. radius, each 
curved section having flanged ends to give a smooth 
path for the concrete. The straight section of the pipe, 
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68 ft. long, had welded joints, thus making it possible 
for it to slide along the forms in advancing or with- 
drawing. The life of the pipe in the bends varied from 
3 to 10 days, that is, 600 to 2,000 cu.yd. of concrete. 
On one gun a 3-ft. section of rubber hose, 14 in. thick, 
4 "Pipe ro/lers = #"Cleararce 
ery 4. a 
Te exe 2 "Planks 
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FIG. 7—DETAILS OF FORM AND REINFORCING JUMBOS 


was tried out to determine the comparative life of this 
material. About 6,000 cu.yd. were placed without de- 
struction of the hose. The shortest life on the pipe 
line occurred in the top bend which was curved in two 
directions. When a leak occurred, a steel patch faced 
with rubber was clamped on. This was later replaced 
by a steel patch welded in place provided other portions 
of the section gave promise of further life. 

At the delivery end the pipe was flattened to an 
ellipse about 5 in. high so as to permit sufficient clear- 
ance for sliding along on the steel forms without strik- 
ing the reinforcing. To the end of the pipe was 
attached a baffle box, 5 in. high, 14 in. wide and 8 ft. 
long. The concrete made a right-angle turn in this 
box and came out both open ends. Runners made of 
2x}-in. strap iron were welded to the bottom of this 
box and their ends turned up so as to facilitate sliding 
on the forms. From this baffle box two bolts passed 
through ears on the end of the pipe and when clogging 
occurred these bolts were taken off, the pipe was backed 
away from the form and lowered onto chains slung 
from the roof while the obstruction was removed. 

This flattening of the opening at the end of the 
pipe caused a few cases of trouble with choking at this 
point. There was practically no trouble with blocking 
at other points in the delivery pipe. In lining 2? 
miles of arch there was only one case of choking, back 
of the flattened end, which required cutting into the 
welded section of the delivery pipe. The mix used in 
the gun was 1:24:34, the rock in the aggregate being 
limited to a maximum diameter of 2 in. So long as 
the rock was kept down strictly to this size no difficulty 
with choking occurred, all obstructions, on being cleared 
out, were found to result from larger pieces of rock 
which had inadvertently gotten into the mix. 

The first day’s pour was started with the outlet end 
of the pipe having the full 7-in. diameter. The flat- 
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moves with a full-size baffle box showed that without 
more clearance it was practically impossible to prevent 
forward and backward movements of the line from 
catching in the reinforcing which occasioned as much as 
four or five hours’ delay at a time in releasing the box 
and restoring the steel to position. The conclusion 
from this experience was that at least a 2-in. clearance 
is necessary between baffle box and reinforcing steel. 

All concrete in the arch forms was discharged from 
the pipe at the crown of the arch and allowed to flow 
down the forms into place. The inspection windows in 
the sides and top were used to determine whether the 
flow was satisfactory. Satisfactory placement and a 
very smooth finish on the interior was secured by the 
use of a small calking air hammer with a cut-down 
feed which was used to vibrate the forms as the con- 
crete went into place. Backward and forward move- 
ments of the gun jumbo, and hence of the delivery line, 
were frequently made, by the use of the winch, during 
placing to secure the desired equal distribution. An 
average of 8 trips of the delivery pipe over the full 
length of each form set up was ordinarily made, thus 
depositing the concrete in layers each about 2 ft. 
deep. 

The delivery of concrete from the cars to the gun 
was facilitated by three men with shovels who were 
particularly useful in giving it the equivalent of a “re- 
mix,” that is, turning it over as they spaded it down 





FIG. 8S—HIGH CARS USED FOR DELIVERING CONCRETE 
These cars do not tilt, the bottom being made to slope 
toward the outlet in the center of one side, closed by a 
gate. From this level a chute conveys concrete into the 
gun. 


into the spout from the corners and sides of the car, 
Fig. 9. In fact, on the longest hauls which ranged up 
to 8,600 ft. and on which the concrete did not get into 
the gun until about half an hour after leaving 
the mixer, two }-in. air jets were also used to agitate the 
concrete in the car before it was discharged into the 
gun. This was accomplished by thrusting the air pipes 
into the concrete around the sides of the car, thus sep-. 
arating it from the walls, aerating it somewhat and 
giving opportunity for water which had risen to the 
top in transit to get down into the more compacted 
mass below. 

In the long section of the tunnel where three guns 
were used toward the end of the work, two were sup- 
plied from the same portal on alternate shifts. Each 
gun was operated for only eight hours per day, thus 
allowing time for making a new form set-up each day 
without necessitating the operating of four crews in 
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tening was at once decided upon after the first few 





the tunnel in a way that would interfere with the use 
of the tracks for concrete delivery. With an 8,600-ft 
haul three concrete trains each handling two batches 
for the gun were necessary to keep each gun crew 
supplied and this operation precluded the use of this 





FIG. 9—AGITATING CONCRETE WITH COMPRESSED AIR 
Workman in right foreground is using shovel and two 
others are thrusting down j-in. pipes through which air 
jets loosen up concrete compacted by 8,600-ft. delivery. 
Spading and air jets constitute a “re-mix.” 


portion of the tunnel tracks for any other purpose 
during that time. 

After the kinks were eliminated and things were 
brought to a smooth working basis, rapid progress was 
made. It was quite common for a crew to finish a 
complete pour of 70 ft. (about 210 cu.yd. of 85 batches) 
in 6 hours. The schedule called for filling the forms set 
up for the shift but no more. Thus delay in placing 
meant overtime and speedy work meant getting through 
early with pay for a full shift. 

After a little experience the form crew was able to 
clean, move and set up 70 ft. of forms in approximately 
seven hours, leaving the entire equipment in position 
to place the concrete. The concrete crew would then 
ride into the tunnel on the first concrete train. 

The Pit River No. 3 tunnel is being lined by the 
Pacific Gas & Electric Co.’s department of electrical 
construction and operation, with O. W. Peterson as 
engineer of general construction under the vice-presi- 
dent, P. M. Downing. G. M. Wehrle is general super- 
intendent on the job. 





Water Main Breaks in Creek 


Floating débris caused the breakage of a water main 
laid across the bed of Raccoon Creek, with serious 
interruption to the water supply of the Indiana State 
Sanatorium at Rockville, Ind., in December, 1924. A 
similar break occurred in May, 1923. In the original 
plans it was intended that the main should be buried in 
a trench, but it is stated that during construction, 
about 1910, permission was given to lay it on the bed 
of the creek. This crossing is about 500 ft. from the 
wells on one side of the creek and 1,200 ft. from a 
pressure tank on the other side. After repairs had 
been made under the direction of Dr. Amos Carter, 
superintendent of the sanitarium, it was first proposed 
to relay the main in a trench and case it with concrete, 
but a test well developed a sufficient supply of water 
for the sanitarium and the crossing has been abandoned. 
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AURORA ,ILL.,AND STOLPS ISLAND 
ON THE FOX RIVER, in Kane County, 38 miles west of Chi- 


cago. Headquarters for Chicago division of Chicago, Bur- 
lington & Quincy R.R. Terminal of suburban service for this 
railroad and the Chicago, Aurora & Elgin high-speed inter- 
urban line from Chicago. A large manufacturing center, 
producing machine tools, road and earth handling machinery, 


water-works pumps, stoves, conveying machinery, pressed 
steel machinery of all kinds, including lockers and bins, and 
having cotton, woolen and paper mills and a wood-working 
machinery establishment. Finished products in 1921 amounted 
to more than forty million dollars. Stabilization is effected 
by the diversity of the manufacturing establishments and 
also the intense farming area as a background. Founded in 
1842. Population (est. 1925), 45,000. 
HE engineering problems of Aurora are all affected 
by the peculiar topography, that is a steeply 
sloping valley running down both sides to a river with 
an island therein forming a large section of the city. 
A strip of fairly level land along the east bank is 
occupied by the business section. This means that 
caring for runoff is an easy problem and naturally that 
all sewers drain directly into the river. Formerly the 
railroad was much more of an impediment than it is 
today. It paralleled the river and further divided the 
town. Three years ago it completed a grade separation 
which initially was to be a concrete retaining wall to 
hold an earth fill. This mode of construction was 
abandoned after a short stretch was built and three 
lines of columns used. The viaduct with its open 
effect has unified the town and the growth has been 
greatly promoted by the improvement. 

The water supply of the city is not affected by sur- 
face drainage but as in many other northern Illinois 
cities it is obtained from wells to the Potsdam sand- 
stone about 2,200 ft. below the surface. Although a 
hard water it is cool, free from contamination and con- 
sidered an excellent supply. As northern Illinois is in 
the terminal moraine of glacial action about half and 
half clay and gravel form the surface materials. 
Foundations, if at all demanding it, can easily reach 
the limestone which varies in depth from near the sur- 
face at the east side of the river to perhaps 60 or 80 ft. 
on the west side. With a few exceptions trenching and 
excavating are not a serious proposition. These excep- 
tions are when backfill is of clay which arches over the 
trench when not thoroughly tamped and may not be 
broken down until long after the original work is 
completed. Recently a 10-ton roller broke through into 
a trench over a sewer laid 30 years ago. Usually, 
however, there is no difficulty of this kind and excava- 
tion is done by trench machines through the gravel and 
clay. Occasionally, the latter contains large boulders 
which make machine work somewhat difficult. 
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A series of notes from the field on the 


Eng ineering in the Small City Problems and Practices of the Munici 
Engineer in the Cities Below 100,00 


——$$——————$— 


City Government—Aurora has a commission form of 
government with a mayor and four commissioners. 
The mayor handles public affairs, is superintendent of 
police, fire and legal division. The four commissioners 
split up the other departments according to their pre- 
vious training and ability. The mayor is Col. Charles 
H. Greene, commander during the World War of the 
Bassens district at Bordeaux, France, which command 
contained 10,000 engineering troops engaged in army 
construction work, building docks, cantonments, roads, 
sewers, warehouses, bridges and miscellaneous #ruc- 
tures. He is considered a high-class executive. The 
city engineer, Walter E. Deuctler, reports to the com- 
missioner of streets, public improvements and superin- 
tendent of streets. However, all engineering work 
gravitates to his office and he has charge of water, 
sewers, paving and construction of all kinds, including 
bridges, sidewalks, curbs and any incidental engineer- 
ing that may come from the other commissioners. He 
does not, however, have charge of the operation of the 
garbage plant or collection. The garbage is collected 
twice weekly in the summer and once in the winter. 
It is burned in incinerators. Since the haul is short, 
only a few motor-driven vehicles are used; the steel 
tank 2-ton wagons are drawn by two horses. 

Mr. Deuchler was formerly a consulting engineer 
and when he came into the office there were compara- 
tively few matters under his charge. He has now 
gathered in practically all engineering work of the city. 
He handles it by divisions, which are established 
according to the kinds of work. One division handles 
all paving, another handles all the work for. water 
supply extensions and water service. A third division 
is that of special assessments which is handled by 
one man. The main office keeps track of all the inspec- 
tions, checks and notes on official drawings, and of 
changes that are made in the construction. 

The City Plan—Recently one of the draftsmen of 
the engineering department has been employed in 
making a detailed city map, which Aurora needed and 
which will be used in connection with the work of the 
city plan commission that has been authorized recently. 
Mr. Deuchler anticipates good results from the proposed 
city plan, because the commission is organized on a 
permanent basis and its sole duty is to carry out the 
work of city planning and development during the years 
to come. He is of opinion that in the past most city- 
plan projects have been filed away and all too soon 
forgotten because no official body has been in authorit, 
to enforce the provisions of such plans. 

Outside men are brought into the office in the winter 
to design structures they are to build during the coming 
season. One engineer handles the bridge engineering 
and inspection work. Designing of bridges has been 
done mostly by the city engineer, although the bridge 
engineer handles most of the details. Mr. Deuchler, 
four years ago, designed a complete sewage disposal 
plant for 8,000 people, consisting of a two-story Dort- 
mund tank and necessary appurtenances, which has 
worked very successfully, serving about 4,000 people. 
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Financing for most of the public improvements is by 
special assessment with general bond issues for certain 
things, such as the major portion of bridges. Bridges 
being a special feature of Aurora, a method of special 
assessment for benefits derived by property near 
approaches has been worked out. 

Authority for a sanitary district was recently car- 
ried by a 12 to 1 vote. Sewage disposal plants for 
the city and for perhaps 4 mile beyond the city limits 
will be built ultimately downstream, intercepters skirt- 
ing the river. This district operates under the same 
law as several other districts in Illinois. The board is 
permitted to levy taxes and has bonding power. 


Pavements—Paving in Aurora is largely asphalt, on 
a concrete base; 46 miles are in service, 6 miles being 
laid this year. There are 14 miles of brick, 3.4 miles 
of concrete, the latter laid four years ago. During 
the last three years Warrenite bitulithic has been used 
extensively. No new work is done by force account 
although maintenance is cared for by city forces. The 
oldest asphalt pavements, about 25 years old, are in 
the business district and are getting rough. They are 
repaired by filling the holes with asphalt and broken 
stone. Pavement patching has been developed to a fine 
art by the street maintenance department. The old 
pavement is cut back square, the sides painted with 
asphalt and then the opening filled two-thirds full with 
tamped broken stone of large size, over which is spread 
hot asphalt. A finer size is placed on top of this lower 
layer and more hot asphalt applied. The top is dressed 
off with torpedo gravel. Another maintenance feature 
which has been developed is to fill cracks in asphalt 
paving every year, just as cracks in concrete pavements 
are filled. Sheet asphalt pavements which are 25 years 
old are estimated to have had not less than ten years’ 
life added to them by this means. One crew of four 
men with an asphalt kettle and truck has been able 
to cover the whole city. 

In Aurora, asphalt paving has been studied scien- 
tifically. The conditions to be met are temperatures 
from 25 deg. below zero to 98 deg. above. The amount 
of asphalt used varies from 9 to 13 per cent, depending 
upon the grading of the sand. The idea is to have a 
slight excess of asphalt. To obtain the right kind of 
work complete laboratory control is maintained. On 
one sheet asphalt job in 1916, as much as 124 per cent 
of bitumen was used in the top mixture but the sand 
was so perfectly graded that no trouble from shoving 
or excessive marking has been experienced in hot 
weather, even though this street has carried most of the 
Lincoln Highway traffic. 

Handling patented pavements and other patented 
articles by city engineers in Illinois has recently been 
made somewhat simpler than heretofore. In 1917 a 
law was passed whereby a patented pavement may be 
asked for if bids on somewhat similar non-patented 
pavement are requested at the same time, thereby 
obtaining competitive bids on two or more types. 
Aurora usually calls for bids for sheet asphalt, War- 
renite bitulithic and asphaltic concrete at the same 
time, the competition thus created between the different 
types resulting in close figures on the work and a con- 
siderable saving in cost to the city. Concrete pavement 


bases over new trenches excavated and filled prior to 
paving are reinforced with 3-in. round bars set 12 in. 
c. to c., as a precaution against the settlement of the 
paving over such trenches. 


The bars extend 1 ft. 


Engineering Work 






beyond the sides of the trench. To relieve the roadwa‘s 
of as many conduits as possible, gas pipes and telephone 
conduits are now being placed in the parkway. 

With reference to pavement crossings of sidewalks, 
an intentional stepdown of not more than 6 in. into 
the gutter is now required of pedestrians. The formcr 
practice of bringing the pavement up to a level with 
the top of the curb at the crossing has been abandone:! 
on all new work, as that plan required a plate forming 
a covered water passage which is likely to becom: 
clogged and to freeze in winter, while the resulting 
raising of the pavement surface impairs the service of 
the mechanical street sweepers. Formerly the radius 
at corners was 8 ft. Now it is not less than 15 ft. and 
may be 20 ft., varying with the width of the paved road- 
way. On acute angles of street intersections as high as 
a 40-ft. radius is used. 

Material from excavations finds a ready demand for 
filling abandoned and worked-out gravel pits and low- 
lying lands. Snow removal is practiced only in the 
business districts, the snow being hauled away and 
dumped over the river bank into the river. Snow 
removal machines used all over the world are made in 
Aurora. 

The question of sidewalk grades needs far more 
attention than it is ordinarily given, in Mr. Deuchler’s 
opinion. In Aurora, grades are planned by districts in 
new subdivisions and all other structures are built to 
the sidewalk grade. For instance, water mains are 
usually laid 5 ft. deep in Aurora to prevent freezing. 
If laid 5 ft. from the surface and subsequently the 
street grade is set for a 2-ft. cut, the water line must 
be lowered before paving. In too many cases present 
grades which were established over twenty years ago 
indicate that the city engineer was over-ruled and the 
property owner had sufficient influence to make the 
grades to suit his own convenience rather than that of 
the street as a whole. These old irregular grades cause 
a great deal of friction and difficulty when improve- 
ments are made. Gradually Aurora is eliminating 
them. 

Mr. Deuchler has devised a new inlet for use between 
street-car tracks. It extends from rail to rail and in 
addition to a top grating permits water to obtain 
entrance into an inlet alongside each rail below the 
top of the inlet, thereby utilizing the flangeway as a 
gutter. This inlet has been used extensively in neigh- 
boring cities. A new street railway franchise calls for 
the construction of all tracks, track foundations and 
pavement foundations by the railway company, with 
all plans therefor subject to the approval of the city. 
The pavement wearing surface throughout the track 
area is then constructed by the city. By this provision 
it is hoped to get uniform pavement surfaces and to 
eliminate damage to pavements from poor tracks. 


Bridges—The Fox River is the essential feature of 
Aurora. Stolps Island is the essential feature of the 
river, with bridges from one side to the other, since 
the population is divided about 65 per cent on the east 
side and 35 on the west side. It is rapidly filling up 
with business buildings and is also something of a 
civic center, as it is the site of the city hall, one well 
of the water-works system, public library, lodge and 
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lub buildings, and public utility offices. Three new 
bridges are now under way, two connecting Benton 
and Holbrook Sts., on either side of the island, and the 
other spanning the west branch of the river at Main St. 
\bout twenty years ago the public library was inten- 
tionally so located as to prevent a bridge connecting 
these two streets by means of a roadway across the 
island, so the street must be swung to the north, in 
front of the library. 

Miscellany—A tourist camp has been laid out in the 
city park with a shelter house, fireplace, well and toilet 
with dry closets. There are no sewers, as this is out- 
side the town, on the Lincoln Highway to Joliet. 

Another miscellaneous activity or duty of the city 
engineer’s office was the survey of an 18-hole municipal 
golf course for which a water system of galvanized-iron 
pipe was laid out. A centrifugal pump taking water 
from a lagoon about 125x75 ft. and 3 ft. deep brings 
the water supply. A deep-well pump furnishes water 
to the lagoon where the water is allowed to warm up 
before it is pumped to the greens. 

A certain amount of street traffic work is done by 
the city engineer. He drew up a plan for an ordinance 
to indicate available and desirable parking space, also 
the location of parking on the streets whether at an 
angle or parallel. The proper parking angle for the 
majority of Aurora streets he found was 30 deg. Wider 
streets might permit greater angles. Some street 
widening for the sake of traffic has been recommended 
but nothing done. Although no success as yet has been 
obtained, condemnation has been suggested of property 
for future widening in the residence district where the 
values are now low as compared with what they will 
be when the areas become business property. 

Aurora is the first Illinois city with a comprehensive 
zoning ordinance which carried its zoning ordinance to 
the Supreme Court of the state. The Supreme Court 
held the ordinance unconstitutional but recently gave 
the city a chance for a rehearing, because the finding 
was based upon a decision in California, that has re- 
cently been reversed. 

Mr. Deuchler has his staff so organized that he can 
spend practically all his time on special investigations 
or in checking up his various departments one after 
the other during the day. Like so many other Middle 
West cities, Aurora has only recently grown up and 
put its entire engineering problems in technical hands; 
a day with the city engineer indicated capable tech- 
nical hands. 


Yellow Paint for Fire Hydrants 


N THE salty and frequently foggy air of New London, 

Conn., George D. Watters, the city engineer, found 
that red paint used on fire hydrants deteriorated 
rapidly, losing its life or turning an ineffective pink. 
He tried a yellow metallic paint and as a result of 
observations covering a number of months, ordered all 
of the fire hydrants, and then traffic signs, painted with 
that color. To try the effectiveness of the yellow paint 
he chose a hydrant by the railroad track, where it 
would be subjected to the dirtiest conditions, and an- 
other on the beach, where it would get the maximum 
effect of salt air. After several months the hydrants 
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showed about as brightly as when first painted, so he 
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began the use of yellow paint on all of them, until 
now every hydrant in the city has been repainted. 

So effective has the yellow paint been that he has 
extended its use to all traffic signs he can possibly 
change and on the frames of all lanterns hung as 
warning signs on construction jobs. He also has found 
that fewer lanterns have been stolen since the frames 
were thus painted. No special brand of yellow paint 
is needed, in Mr. Watters’ opinion, so long as it is a 
good grade of metallic paint. 


Pumping Station Improvements at 
York, Pennsylvania 


By F. G. CUNNINGHAM 
Of Fuller & McClintock, Engineers, New York and Philadelphia 


HE York Water Co., which supplies water to the 

city of York, Pa., has recently contracted for a new 
boiler and additional pumps and filter plant units; 
these represent the immediate part of a comprehensive 
long-term construction program which was developed 
in a report made by the writer’s firm. The report 
confirms, as most suitable for future needs, the present 
source of supply and general scheme and location of 
works. The improvements recommended are of the 
nature of modernizing and enlarging present facilities. 
The water is taken from Cadorous Creek, pumped 
against a static lift of 290 ft. to large reservoirs on a 
hill, filtered, and distributed by gravity. 

Practically all the pumping station load is now car- 
ried by a single 320-hp. boiler and one 8-m.g.d. pumping 
engine, both installed some ten years ago. Furnishing 
reserve service for these units are two wornout boilers, 
and two 5-m.g.d. steam pumps. The boilers are being 
replaced by a 280-hp. water-tube boiler equipped with 
a hand stoker. In the space occupied by the direct- 
acting pumps. will be installed an 8-m.g.d. steam- 
turbine-centrifugal unit to furnish reserve service and 
a 5-m.g.d. pumping engine to meet anticipated growth 
in demand. The new equipment is designed to operate 
with 170 lb. steam pressure, 125 deg. superheat and a 
total head of 350 ft. 

The present coal consumption of 6 tons daily is 
deemed too small to justify the use of automatic 
stokers, but the new boiler is so set that an automatic 
underfeed stoker may be readily added when desired. 

The turbine unit consists of two close-coupled, 12-in. 
pumps in series, 5-stage geared turbine, a condenser 
and auxiliaries. The hot-well pump is of the water- 
driven centrifugal type and the air pump is of the 
hydraulic type. Water to drive the auxiliaries will be 
bled from the discharge main and passed through the 
auxiliaries in series. The guaranteed over-all duty of 
the unit is 129 m.ft.-lb. per 1,000 lb. of steam. 

Comparisons worked out beforehand justified the se- 
lection of the turbine type of unit for reserve service 
and of the more expensive pumping engine type for 
regular service. The pumping engine chosen is of the 
horizontal cross-compound-type, with. attached auxiliar- 
ies, suction condenser and primary heater. The guaran- 
teed duty is 163 m.ft.-lb. per 1,000 Ib. of steam. 

The steam piping system is being rebuilt with steel 
valves, fittings and flanges and joints. The floor of the 
engine room is being raised to provide headroom in 
the basement. Light, ventilation and accessibility in 
the basement will be improved by hatchways in the 
floor and by piping revisions. 
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One of a Series of Articles on the Details of Design and 
of Different Types of Industrial Buildings 


Layout 


Chicago's New Produce Market: Buildingg—Equipment 


New Site Has Six Three-Story Concrete Structures Giving 1,500,000 Square 
Feet of Floor—Complete Sanitary and Business Facilities for Each Occupant 


A WHOLESALE produce market established by pri- 
vate capital and an organization of dealers, pro- 
viding modern accommodations and facilities for about 
300 commission firms and dealers in a group of six 
large reinforced-concrete buildings, is an important en- 
terprise now being carried into effect at Chicago in 
order to meet changing conditions due to city develop- 
ment. 
For many years the produce and poultry busi- 
ness, which is estimated to amount to more than 
$100,000,000 annually, has been concentrated on South 





these failed owing to the difficulty of uniting the nu- 
merous commission firms and dealers for concerted ac- 
tion or the acceptance of any definite project. Without 
such action, any firms removing to a new location would 
necessarily lose a good part of their business to those 
remaining at the old established location. Action be- 
came necessary, however, with the decision of the city 
to begin work on its river-front improvement in re- 
building South Water St. as a double-deck thoroughfare. 
This will wipe out the old rookery section, and after 
unsuccessful litigation to postpone the city’s work, the 
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FIG. 1—BUILDING THE CHICAGO PRODUCE MARKET 


Three buildings partly completed, and three being concreted. Four concreting plants, each elevator tower spouting 
to four hoppers for charging buggies which deliver concrete to the forms 


Water St., adjacent to the congested loop district and 
occupying groups of old and more or less dilapidated 
buildings. As a result, the sidewalks have been almost 
impassable and the wagons of the dealers and retailers, 
backed up in solid phalanx along the curb lines, have 
practically blockaded this street and seriously ham- 
pered traffic on the main streets which intersect it. 
In addition, the whole neighborhood has been littered 
with dirt and vegetable refuse. Since there are few 
suitable railroad yards in the vicinity there has been 
a long haul to the market district, while a large propor- 
tion of this haul and of the subsequent haul by retailers 
has been through the congested business section of 
the city. 

New Market Site—During the past ten years several 
attempts have been made to eliminate this obstructive 
condition by the removal of the produce market busi- 
ness to another site, out of the congested district and 
with more modern and more sanitary facilities, but 


produce dealers realized that they had to get out and 
had better co-operate in establishing their business at 
some new center. 

After much effort and negotiation a group of the 
larger firms formed the South Water Street Removal 
Co. to determine ways and means of securing a new 
location. As a result, the South Water Market Trust 
was organized, which, after considering various sites, 
acquired a 15-acre plot for a large market at 15th St. 
and South Racine Ave., within a short distance of the 
loop district and convenient to a number of railway 
freight yards. 

For the construction of the new market, the 
Chicago Produce District Trust was organized. On the 
site selected a group of buildings is being erected which 
will provide 166 three-story and basement units 24x80 
ft., one or more of which may be purchased by a 
firm, according to the size of its business. Fig. 1 
shows the several buildings in different stages of prog- 
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ress, and Fig. 3 is a view of the first building when 
nearly completed. 

While the site is adjacent to several main line rail- 
roads there are no tracks into the market, as it was 
considered that the movement of cars would cause con- 
fusion and that it would be preferable to haul goods 
from the team yards by wagons and motor trucks. 
The several railroad yards within easy reach of the 
market have a capacity of about 3,500 cars, while 
projected improvements will increase this to about 6,000 
cars. It is estimated that the reduced cost of trucking, 
reduced delays and consequent reduction in spoiling or 
waste of perishable goods will effect a material financial 
saving. 

Layout of Market—From the general plan, Fig. 2, 
it will be seen that there are six buildings or blocks 
uniformly 81 ft. 8 in. wide, with lengths of 576 to 
816 ft. These front on 90-ft. streets with a 48-ft. 
alley in the rear, except that a 35-ft. alley on the south 
side is between the last row of buildings and the re- 
taining wall of the railroads, which are elevated above 
the street grade. A 74-ft. transverse street separates 
the two groups of buildings. Reinforced-concrete pav- 
ing in the streets or driveways and in the alleys will be 
10 in. thick, with crushed granite aggregate in the top 
3 in. to give a hard wearing surface. 

Each building has three stories and basement, with 
the first floor 30 in. above the street paving in order 
to facilitate handling goods to and from trucks and 
wagons. Goods will be received at the rear and de- 
livered to purchasers at the front, where a 15-ft. con- 
crete platform or sidewalk extends along the building. 
Iron trap doors in this platform open into the basement 
beneath it. To provide for carrying electric conduits, 
brine pipes and telegraph and telephone lines under 
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FIG. 2—GENERAL PLAN OF MARKET 


the sidewalk, an easement for a tunnel is provided for 
in each purchase contract, so that these facilities can 
pass through all of the individual units, as indicated 
in Fig. 4. A 15-ft. canopy extends over the front 
platform and there is an 11-ft. canopy along the rear. 
The total floor area will be about 1,500,000 sq.ft. A 
typical cross-section is given in Fig. 5. 

Service Facilities—A special feature of the design is 
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that the merchant whose business requires only one 
unit will have facilities equal to those of his neighbor 
who takes four or five units. This will be seen from 
the part floor plan in Fig. 4. Thus each unit 24x80 ft., 
with three stories and basement, has an electric ele- 
vator, 84 ft. square, of 4,000 lb. capacity, an iron 
stairway, electric light, telephone and telegraph con- 





FIG, 3—TYPICAL DESIGN OF MARKET BUILDINGS 


End view of the first of six buildings, Alley and railroad 
tracks at rear, 


nections, water, gas, washing sink, toilet rooms for 
men and women, a 12x12-in. flue for ventilating the 
basement and a 12x12-in. tile-lined smoke flue or chim- 
ney, the four flues for each pair of units being formed 
in a brick stack. At the front of the first floor is a 
doorway 20 ft. 5 in. wide, with two sets of steel “ac- 
cordion” folding doors, and at the rear an 114-ft. door- 
way with a single set of similar doors. In each unit 
the floor is sloped to drain to a catch basin with sewer 
connection, so that the floors can be thoroughly flushed 
and washed. All scale pits, elevator pits and’ other 
depressions are also provided with drains. 

Market Buildings—Reinforced-concrete construction 
of the flat slab type was adopted for the buildings, 
after careful consideration of a fireproof steel-frame 
type of building. The reasons given for this selection 
were that it was felt the concrete would provide better- 
ventilated and better lighted structures at less cost, 
while it would also permit changes to be made more 
quickly and cheaply to meet the desires of individual 
occupants in regard to various details, such as stairways 
and ceiling inserts. Since most of the units had been 
sold in advance of construction, it was practicable to 
introduce such changes in or additions to the general 
plans while the work was in progress. 

In each building the framing plan forms two rows 
of side panels 20 ft. 10 in. x 24 ft. and two rows of 
interior panels 20x24 ft., with slight variations at the 
end units to fit the length of the building. Story 
heights, from floor to floor, are 10 ft. 24 in. for the 
basement, 12 ft. 23 in. for the first story and 11 ft. 
for the two upper stories. The typical construction con- 
sists of circular columns with flaring caps, supporting 
an 83-in. floor slab with rectangular drop heads 4? in. 
deep over the column caps. Wall columns are rec- 
tangular, with bracket heads. Spread footings on the 
stiff blue clay are sufficient for the foundations in view 
of the light load to be carried, these footings being 
figured for a bearing pressure of 4,500 lb. per sq.ft. on 
the clay. 

Four-ws- reinforcement is used for the 84-in. floor 
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slabs, the bent bars being carried on supporting rods 
which rest on small concrete blocks, as shown in the 
typical design of floor, Fig. 6. In the rectangular 
belts every third bar is straight. Deformed round bars 
are used for the slab reinforcement, but stirrups, ties 
and spirals are of plain round bars. All main bars are 
of rerolled T-rail steel, complying with the requirements 
of the Chicago Code and the American Society for 
Testing Materials. A gravel concrete with mix of 
1:2:4 is used for the slabs and 1:1:2 for the columns. 

Floors, Roofs and Walls—The floors are designed for 
a live load of 175 lb. per sq.ft. For the cement floors 
no special finish is provided in construction, beyond 
good floating and proper troweling of the 3-in. top 
course, which is applied monolithically. It is expected, 
however, that individual occupants later will apply liquid 
hardeners and pore-sealing finish, while others will lay 
maple plank or wood block or 13-in. asphalt flooring. 
In offices, linoleum will be used extensively. The roof 
has an 83-in. concrete slab insulated with cork board 
and covered with built-up composition roofing. It is 
sloped to drain toward downspouts placed in chases in 
the rear wall. 

Gray terra-cotta glazed tile facing is used on the 
front and end walls of the buildings, with gray slag 
brick on the rear or alley side (Fig. 2). This brick is 
used also in the elevator pent-houses on the roof. Each 
building is divided at mid-length by a transverse 12-in. 
brick fire wall, without doorways. In the rear bay, a 
2-ft. beam extends from every other wall column to 
the first interior column, passing between the elevator 
hatches, in order to support the floor slab. Under the 
fire wall these beams extend across the full width of the 
building. Transverse partitions of 6-in. tile are built 
between the columns to divide the blocks into 24-ft. 
units or as required by the occupants. Hard, smooth 
glazed tile is used for the partitions in order to pro- 
vide a sanitary and durable wall surface, without addi- 
tional finish. 

Windows, Doors and Canopies—On the concrete lin- 
tels are brick curtain walls, with large window openings 
fitted with hollow steel sash on the front and rolled 
steel sash with ventilator sections in the rear wall. 
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FIG. 4—TYPICAL PLAN OF UNITS OR SECTIONS 


The six buildings comprise 166 units, 24 x 80 ft., each with 
three floors and basement. 


Obscure wire-glass is used for all rear sash and also 
for the upper panels of the folding doors. These doors 
are of steel, with special track, bolting and hinges to 
permit the middle sections to be operated as an ordinary 
pair of hinged doors in inclement weather. The bottom 
panels are insulated with asbestos board between the 
steel plates. All interior stairs are of iron, with scored 
steel or cement filled treads. Malleable cast-iron in- 
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FIG. 5—CROSS-SECTION OF MARKET BUILDING 
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erts of the threaded socket type are concreted in place 
in the ceilings where desired by occupants, for hanging 
bananas and other produce, as well as for the attach- 
ment of pipe coils in refrigerating rooms. These in- 
serts may also support small motors or other apparatus 
for special equipment. 

Steel frame canopies 15 and 11 ft. wide extend along 
the front and rear of each building. This framing is 
anchored to the lintels and supported by 13-in. tierods 
with turnbuckle connections to anchor rods in the walls, 
as shown in Fig. 6. Where these anchorages in the 
rear wall come at the chases occupied by down-spouts, 
two short angles are attached to the wall, extending 
across the chase and having a pin and clevis attachment 
for the anchor end of the tierod. The front canopies 
are of the puttyless skylight type, with obscure wire- 
glass, while the rear canopies are covered with precast 
cement tile. In the fascia beam of each canopy 3-in. 
holes are formed at 12-in. intervals for the attachment 
of canvas curtains to protect goods piled on the front 
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FIG. 6—FLOOR AND CANOPY DETAILS 


platforms or at the rear doorways. Still another detail 
is the punching of holes in the flanges of the transverse 
beams for the attachment of the dealers’ signboards. 
Heating and Other Services—In view of the great 
variation in kind and amount of heat required or de- 
sired by different purchasers or occupants, each will 
provide kis own heating system, accommodated by the 
flues already mentioned. Some will use stoves, “gas- 
steam” radiators or electric heaters, while others will 
install complete steam or hot-water plants. Further- 
more, some desire heat only for offices and toilet rooms, 
while others desire heat for other portions of their 
premises. In general, heating is required for only about 
four months of the year. A central heating plant was 
considered, but was abandoned as not being practicable. 
All electric service for heat, lighting and power will be 
furnished from the underground distributing mains of 
the Commonwealth-Edison Co., and adequate street 
lighting will be provided. No sprinklers or other gen- 
eral fire protection apparatus is installed, being con- 
sidered unnecessary; but there will be the usual street 
hydrants, while occupants may provide extinguishers. 
Cold Storage—Cold storage rooms for produce which 
is sold quickly will be provided by such purchasers as 
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desire them in their own units and at their own expense. 
Brine service pipe lines are run in the tunnel space 
under the sidewalk, with connections provided for each 
unit; this service gives temperature both below and 
above 32 deg. F., as may be required. For prolonged 
cold storage, facilities will be provided by the Central 
Cold Storage Co., which is closely allied with the South 
Water Market Trust and is now erecting east of the 
market site a cold-storage plant of ample capacity; 
from this plant the brine pipes of the market buildings 
will be served. As adjuncts to the market, in addition 
to the cold-storage building noted above, negotiations 
are under way for the construction of an office building, 
a garage and an incinerator plant in the immediate 
vicinity. 

Construction Work—Rapid construction of these 
buildings was essential on account of the near approach 
of the time limit for vacating the old quarters on South 
Water St., so that when the contract was let in January, 
1925, it provided that the first building must be com- 
pleted and ready for occupancy by July 1, and all the 
six buildings similarly completed within nine months. 
Clearing the site was an easy matter as it was occupied 
mainly by old residences and small industrial buildings. 
Work was started first on the southwest building, and 
as each stage was completed here it was resumed for 
another building. Numerous steam shovels excavated 
the ground to the basement level and the holes for 
footings were dug by hand. Concrete for the footings 
was made by several small portable mixers and either 
spouted or wheeled into place. Large mixer plants with 
elevator towers and chutes were then erected for build- 
ing the superstructure, together with a number of plat- 
form and skid hoists for handling material. 

This market was designed for the Chicago Produce 
District Trust by Fugard & Knapp, architects, with 
Lieberman & Hein as structural engineers. A. G. 
Schutt, consulting engineer for the South Water Market 
Trust, is in general charge of all design and construc- 
tion work for the owners. H. H. Frenzel is his assist- 
ant engineer in the field. The general contract was let 
to the McLennan Construction Co., and the construction 
is in charge of Otto Kretzger, superintendent for the 
company. The estimated cost of the buildings is 
$4,500,000, with $2,500,000 additional for real estate, 
paving, lighting and other facilities. 


Crushed Limestone and Tile Waste in Concrete 


Good concrete can be made from crushed limestone or 
hollow tile waste, the U. S. Bureau of Standards finds. 
The only drawback to the use of such material is the 
angularity of the pieces, which makes the concrete flow 
less readily and makes it harder to handle by the 
methods used in large construction enterprises. This 
drawback can be remedied by oversanding, the Bureau 
believes. Large quantities of waste material accumulate 
around quarries producing dressed limestone, and the 
same is true of plants manufacturing hollow tiie. An 
investigation was undertaken by the Bureau of Stand- 
ards to see if this material could not be used for con- 
crete. Test cylinders were made up, using several 
standard proportions, and using as the coarse aggregate 
limestone in some of the cylinders, crushed tile in others, 
and Potomac river gravel in others. The other condi- 
tions were made as nearly alike as possible. In the tests 
the limestone concrete proved slightly weaker than the 
gravel, and the tile concrete about one-fourth stronger. 
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Repair Cost of Asphalt Pavements 
at Columbus, Ohio 


Costs Kept Since 1888—Figures for 37 Years 
Averaged and Analyzed—Charted Results 
Indicate a Critical Age Period 


By R. H. SIMPSON 
Chief Engineer, Division of Engineering and Construction, 
Department of Public Service, Columbus, Ohio 
HE improved roadways of the city of Columbus, 
Ohio, total about 6,500,000 sq.yd., consisting of 
3,900,000 sq.yd. of brick; 1,800,000 sq.yd. of asphalt; 
300,000 sq.yd. of macadam; 240,000 sq.yd. of concrete; 
185,000 sq.yd. of granite and a small yardage of wood 
block, asphalt block, cobblestone, etc. A record of the 
cost of maintaining most of these pavements has been 
kept by the engineering department of the city for 
many years past, and in the case of asphalt pavements 
the record is complete for all construction since 1888. 
During the past few years a classification and tabula- 
tion of these data have been undertaken by the writer, 
for the purpose of securing definite information about 
the service record of each particular improvement as 
shown by the repair cost. These figures have been 
completed for all asphalt pavements, about 300 separate 
improvements, and it is thought that the results will be 
of general interest to engineers especially those en- 
gaged in the construction or maintenance of pavements. 
Prior to 1900, these asphalt pavements were laid on 
a natural cement concrete base, 6 in. thick, except in 
a few cases, where the asphalt was used for resurfacing 
over old boulder or cobblestone pavements. Subsequent 
to 1900, portland cement has been used in the construc- 
tion of the base. During the earlier years, this con- 
crete mixture consisted of 1 part portland cement, 4 
parts sand and 8 parts stone. Later this mixture has 
been strengthened, and at the present time and for 12 
years past the proportions have been 1 part cement, 
24 parts sand and 5 parts broken stone. The thickness 
of foundation has remained at 6 in. During the past 
12 years about 175,000 cu.yd. of asphalt have been laid 
over old brick pavements. The asphalt mixture has 
averaged about 104 or 11 per cent of bitumen with sand 
grading closely following standard practice. 
Practically all of the repair work has been done by 
the “‘cut out” method. Surface heaters have rarely been 
used. Prior to 1907, the repair work was done by con- 
tract, the area of the repair surfaces being measured 
and payments made on a unit price basis in accordance 
therewith. Since 1907, all repair work has been done 
by city forces, a plant and organization being main- 
tained for that purpose. To ascertain the cost of repair 
of any pavement, the area repaired is measured and 
recorded at the time the repair is made, but the unit 
cost to be applied to this area is determined at the 
end of the season’s work, by dividing the total expense 
for the year including labor, material, supplies, repairs 
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to equipment and plant, a charge for use of plant, 
superintendence, etc., by the total yardage of repairs 
made. This gives a unit to apply to each pavement and 
a total that is not influenced by the location of the pave- 
ment or its distance from the plant. A more rational 
comparison between pavements is thus obtained thin 
if the actual cost of each particular improvement was 
used. 

The repair costs are recorded on cards prepared for 
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FIG. 1—SAMPLE RECORD CARD OF PAVEMENT REPAIRS 


the purpose, one side showing the construction data and 
the reverse side the maintenance. Fig. 1 shows the 
card used. It will be noted that there is shown for 
each improvement the area repaired each year; repair 
cost each year; unit cost in terms of total area and the 
cost per yard per year. This last figure is really the 
service test of a pavement and gives a more rational 
comparison between two or more pavements than if the 
actual cost at each age period is used, as the latter is 
somewhat erratic, being influenced by inadequate bud- 
gets in some years. The cost per yard per year of a 
pavement is the average yearly cost of repairs for the 
period under consideration. It is obtained by dividing 
the total cost of repair for the number of years under 
consideration by the area of the improvermrit and this 
quotient by the number of years. For example, the 
total yardage of all pavements in Columbus that are 
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FIG. 2—REPAIR COSTS FOR ALL AGES FROM 1 TO 35 YEARS 
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Age in Years 
FIG. 3—COSTS COMPARED FOR LIGHT AND HEAVY TRAFFIC 


at least ten years of age is 660,027 and the total ex- 
penditures on these pavements for repairs during this 
ten-year period has been $33,044. By dividing this 
cost by the yardage and then by 10 we get $0.005 which 
is the cost per yard for pavements ten years of age. 
In this manner the repair cost for each improvement 
of a total of about 300 has been ascertained. 

Fig. 2 shows graphically the repair costs of all as- 
phalt pavements in the city for all ages from one to 
thirty-five years. The figures from which the diagram 
was constructed were obtained by adding together the 
costs for each improvement at a certain age-period 
regardless of course as to when the pavements were 
laid. This diagram indicates that, except for an in- 
crease in cost from the tenth to the thirteenth year, 
the repair costs increase somewhat uniformly with the 
age. These results are of course for the average of all 
pavements and do not consider any variation in volume 
or weight of traffic. 

Fig. 3 shows a comparison of the cost of repairs of 
light traffic and heavy traffic pavements. The difficulty 
of any accurate division of pavements into these ar- 
bitrary classes is recognized and in explanation it may 
be said that in the discussion all pavements in business 
sections, in railway terminal districts and all thorough- 
fares have been considered as heavy traffic pavements, 
and all others as light traffic. It will be noted that the 
repair costs for the light traffic pavements increase 
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FIG. 4—COSTS PRIOR AND SUBSEQUENT TO 1900 
COMPARED FOR HEAVY TRAFFIC 


gradually up to the seventeenth year, after which the 
increase is more rapid. The heavy traffic pavements 
show a rather marked increase in cost up to the twelfth 
year. From the fourteenth to the seventeenth year the 
cost is less than at the twelfth year period but increases 
again rather uniformly up to the thirtieth year. It is 
interesting to note that there is very little difference 
in repair cost of light and heavy traffic pavements after 
the fifteenth year; as would naturally be expected, the 
cost of the latter is in excess of the former at all ages. 
In the preparation of the data from which these dia- 
grams were constructed it was noted that there was, 
at certain age periods, considerable difference in repair 
costs of pavements laid prior to 1900 as compared with 
the more modern pavements. Fig. 4 shows a compari- 
son of repair costs of heavy traffic pavements laid prior 
to 1900 with those laid subsequent thereto. It will be 
observed that on the former the cost increases with the 
age at a fairly uniform rate except for an abrupt rise 
from the ninth to the twelfth year. On the other hand 
the latter shows a marked increase in cost during the 
early years, a lower cost after the thirteenth year, with 


another sharp increase at the twentieth year, indicating 
a period of heavy maintenance at approximately 10-year 
cycles. This diagram shows clearly the effect of traffic 
on repair costs. The traffic on the earlier constructed 
pavements was relatively light during the early ages, 
and repairs correspondingly low in cost during this 
period. The more modern pavements have been sub- 
jected to excessive traffic during the earlier age periods, 
a traffic for which they were not designed. This has 
resulted in distortion to the asphalt surface of some 
pavements which had excessive bitumen content and has 
required heavier repair during this period. 

Fig. 5 shows a comparison of repair costs of light 
traffic pavements laid prior to 1900 with those laid 
subsequent thereto. It is interesting to note that the 
latter show a lower cost than the former at all ages, 
the difference being marked after the tenth year. This 
diagram would indicate that the older pavements had 
disintegrated or deteriorated not from traffic but from 
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FIG. 5—COSTS PRIOR AND SUBSEQUENT TO 1900 
COMPARED FOR LIGHT TRAFFIC 


lack of traffic and that the more modern pavements 
subjected to moderate traffic are being maintained at a 
much lower cost than the former at all ages. It seems 
clear therefore that a moderate amount of traffic is 
beneficial to asphalt pavements. 

A study of the repair costs has indicated that the 
pavements on streets which contain railway tracks have 
required heavier maintenance than pavements on thor- 
oughfares without tracks, the volume of traffic being 
somewhat comparable. Fig. 6 shows a comparison of 
repair costs of pavements on thoroughfares with street 
railway tracks with pavements on other thoroughfares. 
It should be understood that these costs include only 
that portion of the pavements beyond the limits of the 
railway tracks, the railway company being obligated to 
pave between rails and one foot outside thereof. While 
the record shown is for a comparatively short period, 
the comparison is marked and shows clearly the effect 
on repair costs where heavy traffic is confined to a narrow 
path and in that path in one direction only. It will be 
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FIG. 6—COSTS COMPARED ON STREETS WITH AND 
WITHOUT RAILWAY TRACKS 
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noted that on thoroughfares without car tracks, he cost 
increases with the age of the pavement and that al- 
though there is a decided rise in costs from the tenth 
to the twelfth year, the increase is fairly uniform. It 
is also interesting to note that after the fourteenth 
year the repair costs on these thoroughfares is no 
greater than for the light traffic pavements, indicating 
that even where traffic is large in volume the mainte- 
nance is moderate where conditions are such that traffic 
can spread out over the entire surface of a pavement 
and not be confined to one path. 

It will be noted that in all of the diagrams the repair 


costs for heavy traffic pavements show an abnormal rise. 


from the ninth to the thirteenth year and in most of 
them the cost is less after this period for a few succeed- 
ing years. These facts seem to be evidence that there 
is a critical period in the life of all heavy traffic pave- 
ments and that this period is from the ninth to the 
thirteenth year after construction. We should not then 
form any definite conclusion as to the merits of a pave- 
ment until such pavement, after about twelve years’ 
service, with moderate maintenance, is found to be in 
a satisfactory condition. 


Rules of Ethical Practice for Contractors 
Issued by the Associated General Contractors. 


HE working principles by which members of the 

Associated General Contractors are to be governed in 
their relations with client owners and the public, with other 
agencies of construction, and with members of their own 
profession, are as follows: 

Owners and the Public—Fair and bona fide competition 
is a fundamental service of our industry to which clients 
and owners are entitled. Any act or method in restriction 
thereof is a breach of faith toward this Association and a 
betrayal of its principles: 

But the competition cannot serve its legitimate purpose 
unless it operates under conditions alike fair to owner and 
to contractor. 

Observance of ethical conduct toward the contractor by 
those who utilize his competitive bidding will be encouraged 
in proportion as he himself abides by the ethics of fair com- 
petition. Only when he respects the code of this Association 
can he reasonably ask others to respect it. 

Ethical conduct with respect to competitive bidding is de- 
fined in the following paragraphs: 

1. Competitive bids preferably should be submitted only 
when a definite time and place for the opening of all pro- 
posals have been fixed, at which all bidders or their repre- 
sentatives are permitted to be present. 

2. The contractor’s professional knowledge is the result 
of his training and experience and if he is called upon for 
preliminary estimates or appraisals it is proper that he 
should be paid in the same manner that engineers and archi- 
tects are paid for similar service. 

3. Bidders should neither seek nor accept information 
concerning a competitor’s bid prior to the opening, nor by 
any method suppress free competition. It is equally im- 
proper for the owners to use bids in an effort to induce any 
contractor to lower his figures. 

4. On private work, if all competitive bids are rejected, 
new bids should not be submitted within 60 days unless 
warranted by a substantial change either in the work to be 
performed, or the market, or other basic conditions affecting 
cost. 

5. The amount of a bid should not be altered after the 
opening except when substantial change is made in the work, 
or when further bidding on alternate items is requested. 
In event-of such change or further bidding, the contractor 
should bid only on the items specified and should increase or 
decrease the amount of his bid only in proportion to the 
change or alternate involved. Any reduction of a bid dis- 
proportionate to such change or the submission of any alter- 
nate which in effect produces such a disproportionate reduc- 
tion, constitutes unfair competition. This shall not be con- 
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strued as prohibiting the low bidder from decreasing h 
bid. 

6. Contractors should co-operate in advising architect 
engineers and owners with respect to the relative costs o{ 
various alternates while plans are being prepared and thu: 
seek to reduce the number of alternates to a nomina| 
maximum. 

7. When bids are solicited and received by an owner on a 
lump sum basis, no competitor other than the low bidder 
should solicit the work on a percentage basis, or any other 
form of cost-plus contract, provided however, that any com 
petitor shall have the right to accept the work on a percent 
age basis if tendered him without guaranteed maximun 
cost or at a guaranteed maximum cost not less than his 
original bid. 

Engineering and Architectural Professions—Local and 
national co-operation in matters of mutual concern should 
be the basic policy of members of this Association in their 
relations with the engineering and architectural profes- 
sions; the purpose of this co-operation being to establish a 
clear conception of respective functions and responsibilities, 
to guard against uneconomical or improper practices, and 
to carry out constructive measures within the industry. 

Ethical conduct toward architects and engineers demands: 

1. Support should be given to all efforts of these pro- 
fessions to maintain and extend high standards of conduct. 

2. Contractors should give full credit to the value of the 
services rendered by the architect and engineer and neither 
undermine or disparage their functions or usefulness. 

Sub-Contractors and Those Who Supply Materials—The 
operations of the contractor are made possible through the 
functioning of those agencies which furnish him with serv- 
ice or products, and in contracting with them the contrac- 
tor is rightfully obligated by the same principles of honor 
and fair dealing that he desires should govern the actions 
toward himself of architects, engineers and client owners. 

Ethical conduct with respect to sub-contractor and those 
who supply materials requires that: 

1. Proposals should not be invited from any one who is 
unqualified to perform the proposed work or to render the 
proper service, or to whom, in event that his proposal should 
be the lowest received, the contractor would be unwilling to 
award the contract. 

2. The figures of one competitor shall not be made known 
to another before the award of the sub-contract, nor should 
they be used by the contractor to secure a lower proposal 
from another bidder. 

3. The contract should ‘preferably be awarded to the low- 
est bidder if he is qualified to perform the contract, but if 
the award is made to another bidder, it should be at the 
amount of the latter’s bid. 

4. In no case should the low bidder be led to believe that 
a lower bid than his has been received. 

5. When the contractor has been paid by a client owner 
for work or material, he should make payment promptly, 
and in just proportion, to sub-contractors and others. 

Operating in Foreign Territory—The conduct of any mem- 
ber operating within the jurisdiction of a local chapter of 
which he is not a member and the conduct of the mem- 
bers of that chapter should comply with the following: 

1. The non-chapter member should ascertain from the 
local chapter the prevailing scale of wages for the various 
crafts and should not offer employment at rates in excess 
of those established. 

2. Should a non-chapter member have difficulty in secur- 
ing a sufficient number of workmen, he should so notify the 
local secretary, who will take immediate steps to assist him. 

3. It is the duty of the local chapter to investigate im- 
mediately the difficulties cited and to provide in good faith 
every assistance that it renders to its own members under 
similar circumstances. 

4. It is the duty of the non-chapter member to abide by 
the suggestions of the local chapter and co-operate with it 
without disrupting the prevailing scale of wages. 

5. Should the measures undertaken by the local chapter 
fail to relieve the situation, the entire matter may be placed 

before the Executive Board of the National Association for 
its ruling, and such ruling shall be final. 

Discipline—Any member who refuses to abide by this 
Code of Ethical Practice shall be subject to discipline as 


provided by Article II, Section 7 of the Rules of Procedure 
of the Association. 
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By NATHAN A. BOWERS 
Pacifie Coast Editor, Enyineering News-Record, 
San Francisco 


NALIFORNIA’S second 
( cain venture, lo- 
cated at Delhi in the San 
Joaquin Valley and opened to 
settlers some 34 years ago, 
has just been given a fresh 
start by legislative enactment 
of four measures designed to 
improve the prospects of set- 
tlers now on the land. When 
these laws were passed Delhi 
was facing a crisis. The 
financial and economic situa- 
tions had become very un- 
satisfactory to all concerned 
and with poor credit and 
lowered morale, extensive 
abandonment of allotments 
was expected unless some new plan of operation was 
put into effect. 

This is in sharp contrast to the history of the Durham 
colony (Engineering News-Record, Dec. 5, 1918, p. 
1014) the state’s first land-settlement venture, estab- 
lished in the Sacramento Valley in 1917 and a marked 
success from the start. Delhi was planned according 
to the same general program as Durham but was be- 
gun under wholly different conditions; also management 
and policy have changed hands. Delhi has turned out 
to be even more of an experiment than Durham because 
of the unexpected difficulties encountered. In fact, 
these handicaps were so great that a legislative com- 
mittee investigating the Delhi project early this year 
reported it to be “a financial failure” and recommended 
that “the state of California should never again enter 
into a land settlement scheme.” Other men familiar 
with the facts and of good judgment state the case 
rather differently. They hold that in view of the 
changes in administration and the variety of unexpected 
difficulties under which Delhi has labored, this par- 
ticular venture has produced no clear-cut proof as to 
the success or failure of the policy originally laid down 
in California’s land settlement act. To pronounce that 
policy a failure on the strength of the Delhi showing 
is merely to declare opposition to it, because even if 
Delhi were a 100-per cent failure there would still be 
the successful showing at Durham to bring up the 
average. 

Development History—In 1919 the Land Settlement 
Board bought, at an average of $95 per acre, 8,400 acres 
adjoining the south boundary of the Turlock Irrigation 
District, and arranged with that district for a water 
supply, thus laying the foundation for the Delhi project. 
The board then installed a concrete-pipe distribution 
system; this type though expensive, was considered 
necessary because the sandy nature of the soil would 
have caused high seepage losses and undue maintenance 
costs with open ditch distribution. A considerable part 
of the tract lies above the Turlock canals, and pumps 
were installed to raise water for these areas. Twelve 





California’s Land Settlement at Delhi 


Its Difficulties and Recent Measures for Rehabilita- 
tion—Some Conclusions From Delhi Experiences 
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FIG. 1—TYPICAL FARM HOMESTEAD AT DELHI 
In foreground, finely pulverized sand, typical of the soil on the settlement. Windbreaks 
alongside house and at extreme right are intended to check sand drifting. 


wells were also sunk in certain low sections for drainage 
by pumps; this drainage water could be pumped into 
the supply lines to supplement the Turlock supply. 

After adding the cost of pipe and other general im- 
provements to the land purchase price, the state had 
to sell farms to settlers at an average of $230 per 
acre. On this a cash payment of 5 per cent was re- 
quired and the balance was spread in semi-annual pay- 
ments over 363 years with interest at 5 per cent. These 
payments on the land plus taxes and water charges 
brought up the settler’s yearly cash payments to $33.49 
per acre. Water charges total $3.78 per acre per 
annum, made up of $1.98 paid to Turlock and $1.80 
expended by the Delhi management for pumping, water 
tenders, etc. 

These figures do not cover the charges for con- 
crete pipes needed for distributing water on each farm 
(which cost an average of $56 per acre) nor the carry- 
ing charges on buildings and farm equipment such as 
fences, windbreaks, tools, stock, seed, etc. 

Agricultural Conditions—The tract was opened to 
entry in several successive divisions, and to date 4,800 
acres (57 per cent of the area purchased for the colony) 
have been colonized. The average period of residency 
to date is about 34 years. Three classes of allotments 
have been offered, (1) for general farming, averaging 
26 acres; (2) for poultry, averaging 7 acres; and (3) 
for laborers, averaging 2 acres. The land now under 
irrigation is in alfalfa, orchard and vineyard in the 
proportion of 4, 2 and 1, respectively. The total popu- 
lation of the colony is about 800, made up of about 220 
families holding allotments and some 15 families rent- 
ing farms. 

The soil on the project is very light and sandy, and 
requires special care in upbuilding and maintenance in 
order to be productive to a satisfactory degree. It has 
a low water-holding capacity, requiring to be fertilized 
every year to yield good returns, and is subject to wind 
action to a high degree. In short, compared to farm 
land as a whole throughout California, the soil is poor— 
difficult to bring into and maintain in a condition of 
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productivity sufficiently intensive to justify the cost 
involved. It should be stated, however, that alfalfa can 
be made to produce heavily on certain parts of the tract. 

The danger from blowing is greatest, of course, when 
the land is first being cultivated. Early in the history 
of the colony some $17,000 was lost by the blowing out 
of alfalfa, just planted. With knowledge gained from 
experience this danger is now being met by special 
protection against the wind, consisting of lightly disk- 
ing in manure, straw or even weeds just after sowing. 
The cost of this protection ranges from $10 down to 
about $5 per acre according to materials and methods. 
To prevent foundations from blowing out from under 
buildings, bamboo windbreaks are used. These can be 
put up quickly at low cost and are used throughout the 
project for temporary protection while a more perma- 
nent windbreak, usually of poplars or alders, is getting 
started a little farther away from the buildings. 

Early Outlook—When the Delhi project was opened for 
settlement, enthusiasm ran high and the belief of settlers 
and state officials alike was that the success of Durham 
would be repeated. Very little capital was required of 
settlers, loans could be obtained for all necessary im- 
provements, there was a feeling that “the state will see 
us through” and many settlers with no considerable 
assets even planted orchard, which could not produce 
returns for several years at best. This was the heyday 
of hope and anticipation. 

Disappointment and Complaint—As time went on the 
funds of the land settlement board were exhausted, and 
the expected additional appropriations did not material- 
ize. Difficulties of subduing this light, sandy soil were 
becoming manifest. The state’s administration changed 
from favorable to unfavorable. At the same time the 
bottom fell out of the market for farm products. The 
net result was that the credit of anything affecting 
Delhi went down almost to the vanishing point. 

Then, following the example of farmers on federal 
irrigation projects, the settlers clamored for relief, 
and a radical element came to the fore and stirred up 
discontent among the settlers. Discussion of the im- 
possibility*of getting loans that had been promised or 
expected, threats of violence, and a general atmosphere 
of depression and hard times among the settlers and 
in the project headquarters, all contributed to the sum 
total of disadvantages under which the project labored. 
Settlers who sold out and left the colony all took away 
less than they had put into their holdings, the losses 
ranging from 25 to 75 per cent of the original invest- 
ment. In some of these cases the state has taken a 
still further loss after the settler moved. 

Debts Not Paid—State funds for promised loans to 
settlers were exhausted early in the history of this 
project and settlers used this as an excuse for deferring 
interest payments. About 95 per cent of the settlers 
became delinquent in payments to the state, confident 
that there would be no foreclosure. About 70 per cent 
were behind on obligations to the Federal Land Bank 
(contracted when state funds failed). But even when 
conditions were at their worst only about 10 per cent 
had not paid the Turlock water assessment; to sacri- 
fice water service meant the loss of crops and was only 
one step removed from abandonment. 

Unpaid debts to the state by no means indicate the 
actual status of individuals or the project as a whole. 
Included among the delinquents are settlers who came to 
the project with enough money to get a good start, who 
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have done well and who could have made the state pay- 
ments continuously had this been a necessity. No 
definite information is available as to the actual num}; 
of delinquents that were absolutely unable to make 
ments to the state. There is such a discrepancy how- 
ever between the 95 per cent delinquent to the state and 
the 10 per cent delinquent to the Turlock irrigation dis- 
trict for water charges that it is certain that more 
would have paid had the state payments been a neces- 
sity. The delinquencies on the Turlock water charges, 
of course, include those who have failed because of 
inadaptability or family troubles, or who for other 
reasons were in the “misfit” class. 

Unfortunately the Delhi venture became involved in 
politics when the present state administration disagreed 
with the policies under which California’s state-aid 
projects had been launched. Since last year the Delhi 





FIG. 2—HOUSE ON FARM LABORER'S 


ALLOTMENT AT DELHI 
Bamboo fence at right is typical of windbreaks erected 
close to structures on the side from which the prevailing 
winds come, to prevent undermining of foundations. 


colony has received considerable publicity in the daily 
press, much of it not at all helpful to colonization. 

New Aid from State—With affairs in this condition, 
about a year ago a new analysis of the situation was 
made, a settlers’ executive committee was formed, and 
a movement was started to work out some feasible plan 
for re-establishing credit and giving the settlers new 
encouragement. The ultimate result of this endeavor, 
entered into jointly by the settlers and friends of the 
project, was the framing of four legislative measures. 
These bills, which have now become laws, have com- 
pletely changed the prospects for ultimate success of 
the colony and have immeasurably improved the morale 
among the settlers. 

The new legislation accomplishes four objectives as 
follows: (1) It cancels, in effect, the unpaid interest 
to date (amounting to $350,000) on three appropria- 
tions to the Land Settlement Board which aggregate 
$2,000,000 and represent the state’s investment in 
Delhi. (2) It does away with interest on this same 
$2,000,000 investment for the next five years, which is, 
in effect, the sacrifice of about $400,000 more of ex- 
pected returns. (8) It appropriates $250,000 to com- 
plete construction work on the project, to pay 
outstanding obligations and to meet definitely obligated 
loans to present settlers. (4) It amends the original 
land settlement act of 1917 to authorize revisions in 
contracts and to legalize the other three measures. 

In other words the state acknowledges as loss and 
writes off an expected return of $750,000 from this 
venture, and also appropriates $250,000 for completing 
and carrying on the project. This last-named figure 
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was made $100,000 less than would otherwise be neces- 
sary, by the decision to sell off 700 acres of the less 
desirable undeveloped land instead of adding it to the 
area on which pipe is yet to be laid. The $250,000, of 
course, is an addition to capital investment which the 
settlers are expected to repay. 

With the passage of these new laws credits are being 
re-established and there is renewed enthusiasm among 
the settlers, who believe that these changes will ‘‘make 
the project solvent and self-supporting without further 
appropriations and with sufficient margin to carry the 
overhead in the future.” 

According to another point of view this $750,000 
loss corresponds to the loss that all private individuals 
who bought and developed farm land at 1919 prices 
have had to write off, one way or another. In the Delhi 
case until the state absorbed and wrote off a loss of 
about 30 per cent on its total cost the interest burden 
was greater than the settlers, taken as a whole, could 
bear. The consensus of opinion on the project, at least, 
is that if some such legislation had not been enacted at 
this time the losses to the state in disposing of aban- 
doned lands would have greatly exceeded the write-off. 


A Summary, and Some Conclusions 


A summary of significant facts and conclusions that 
come to light in an analysis of the present Delhi situa- 
tion is presented in the following: 

(1) The soil is comparatively poor and hard to 
handle. 

(2) The land was bought when prices were inflated, 
and this plus the expensive development work put heavy 
interest burdens on settlers and made it very difficult 
for them to meet payments. Nor could they sell out 
without a considerable loss. 

(3) The requirement of a cash payment of only 5 
per cent and the ready availability of loans put the 
bars down so low that settlers had but little equity in 
their allotments—perhaps not enough to bring out their 
best efforts. 

(4) Experience at Delhi indicates that no loan should 
be made to a settler without a definite and satisfactory 
statement of just how he expects to repay it. Here 
comes in the fundamental question of whether the pri- 
mary function of the state should be merely to aid the 
settler by easy terms and low interest on the purchase 
of land and the irrigation system alone or whether it 
should also help him finance his agricultural develop- 
ment. However, even if considerable help is given in 
financing farm operations, the Delhi experience sug- 
gests more rigid requirements on loans than were de- 
manded there before the funds were exhausted. Where 
the state has so much investment at stake and where 
the failures of individuals react so unfavorably on that 
investment, it is obvious that there must be pretty close 
financial supervision over the settler and a certain 
amount of control over his development plans. Students 
of the California colonization schemes are frank to 
admit not only that this is desirable but that it must 
always be a feature of projects of this sort. 

(5) The policy of making chattel mortgages has been 
most unsatisfactory. Two-year loans on baby chicks 
and five-year loans on farm implements, for example, 
are difficult to collect, unduly increase office overhead 
and encourage the settler to lean on the state. 

(6) The two-acre allotments for farm laborers which 
were in great demand at first (while pipe making and 
other construction work was plentiful) have not worked 
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out as satisfactorily as had been expected. This experi- 
ence at Delhi is contrary to that at Durham, where the 
laborer farms have made the best showing of all allot- 
ments and have frequently been the stepping stones to 
larger holdings. One of the reasons for the less satis- 
factory situation at Delhi is that there these small 
holdings have become farms in the same sense as the 
larger tracts; the laborers have planted much the same 
crops as those on the larger farms, with the result that 
at the time when the larger farms need labor the men 
on the two-acre allotments are themselves busy. 

(7) Finally the amount of ready capital brought in 
by settlers has been one of the most important factors 
in the Delhi venture. The cost of agricultural develop- 
ment (constituting an addition to the irrigation de- 
velopment cost and coming principally at the outset 
before the farm is producing) has been too much for 
the average settler to meet adequately; that is, he has 
had to substitute, compromise or postpone. 

This is just the reverse of what the project requires, 
because the soil is hard to subdue and the investment 
needed for agricultural development is usually high. 

The Question of Settler’s Capital—It is significant 
that the most successful farms on the project are those 
on which enough capital has been invested to bring 
them up to a highly productive state, i.e., to permit an 
efficient productive program. 

The problem of where to fix the minimum amount of 
capital with which settlers on a project will be accepted 
is affected, obviously, by general economic conditions 
as well as by conditions on the tract to be developed. 
At Delhi the cash requirements were very low, and yet 
in 34 years only enough settlers were obtained to colo- 
nize about half the project. 

This is a problem that has in no wise been solved by 
the Delhi experiment, which has rather served to em- 
phasize its importance. One of the fundamental ideas 
in the original California land settlement act was to 
give particular attention to these agricultural develop- 
ment costs (as distinct from irrigation development), 
and by helping finance them for the settler of small 
means to use state credit in building up successful 
farming communities. 

Delhi was launched under a plan that placed the 
minimum capital requirement at $1,500 ($1,000 less 
than at Durham) and this was consistent only in con- 
nection with the very liberal loan policy followed at 
the outset—a policy which later developments made it 
impossible to continue. 

Changes in requirements as to initial capital have 
been necessitated because of (1) the present policy of 
the management in advancing loans to settlers and (2) 
experience that has shown the actual cost of develop- 
ing Delhi farms under the colonization plan. Those in 
a position to know best say that if a settler begins now 
with as little as $2,500 initial capital he would have to 
be an experienced farmer and would have to arrange 
his financing very carefully. 

About $3,500 to $4,000 is more nearly the average 
initial capital that was required by settlers who have 
done well on the project, and among those who have 
planted to fruit trees the initial capital needed has been 
about $5,000 for a 26-acre allotment. 

Even though Delhi is not being carried out according 
to the original program, valuable experience on state 
colonization has been gained from it, and with the aid 
of the new laws recently passed it is now in a fairly 
promising condition. 


















146 ENGINEERING 








What Happened to Municipal Utilities at Santa Barbara 
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Water Supply Renewed in 18 Minutes—Shocks Recorded by Water Pressure Gage—Sewers Slight) 


N June 29, Santa Barbara, a California city of 
30,000 population, faced the problem of what to do 
when all ordinary municipal functions were suddenly 
paralyzed by earthquakes that not only destroyed 
structures and utilities but for the time being terri- 
fied the populace and more or less disrupted municipal 
organization. How that organization functioned despite 
unusual handicaps is well illustrated by the effective 
precautionary measures and prompt restoration of 
water, sewer and other utility services. The city man- 
ager plan which has long been in effect at Santa Barbara 
proved to be admirably adapted to emergency measures. 

Water Supply—Santa Barbara’s water department, 
trained to the emergencies of fires, broken mains, etc., 
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be a temporary condition, the theory being that afiey 


long periods seams in rocks are closed by the lin 
carried by spring waters, thus imprisoning pocket: 
water which are released when the rock is shaken by a 
quake. This increased flow was noticed at both the 
Santa Ynez and Cold Spring sources of the city’s supyly, 
There were fears for the safety of the 4-mile tunnel 
which brings water through the mountains from the 
Gibraltar dam. This tunnel traverses various forma- 
tions and is lined with concrete only in a few short 
sections. However, instead of closing off the flow 
through this tunnel the quake actually increased it, 
probably for the same reasons as those just mentioned. 
The day before the quake the tunnel delivery was 
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FIG. 1—CHART OF WATER PRESSURE READINGS THAT RECORDS SHOCKS 





was the first to function. It lost no time after the first 
heavy shock that-came at 6:42 a.m. Pressure gages 
as well as the flood in the lower part of the city showed 
that Sheffield reservoir and the mains from it were out 
of commission but by closing off this portion of the 
system and drawing on the supply from another source, 
Cold Springs tunnel, there was actual interruption of 
the water supply for only a few minutes. 

The water distribution system is well laid out, the 
city’s network being thoroughly interconnected and 
thus affording convenient means of closing off sections 
containing breaks without interrupting service over a 
large area. Excepting the supply lines destroyed by the 
flood from the Sheffield reservoir only three breaks 
occurred in important mains; a 12-in. main on State St. 
was crushed by a falling building, an 8-in. line was 
ruptured where the earth settled in a fill approaching 
a bridge, and an 8-in. gate valve was crushed and an 
adjoining joint pulled out of its socket about 24 in., 
apparently where a fault line was crossed. This latter 
break was in a stretch of pipe running almost due east 
and west, which is of interest in connection with the 
reference further on to the overlapping of east and 
west pavements. 

An inspection of Gibraltar dam, which stored the 
city’s water supply on Santa Ynez River, showed no 
cracks or damage whatever. Caretakers reported a 
noticeable but not measured increase in stream flow 
both above and below the reservoir. This is believed to 


1,316,547 gal.; on the day after the tunnel flow had 
approximately doubled (2,640,000 gal.) and 16 days 
later had decreased again to 2,300,000 gal. daily. Some 
of this increased flow was due to accretions in the 
tunnel; though just what this amounted to is not known. 

Earthquake Recorded by Meter—An interesting rec- 
ord from the water department is the chart on which 
pressures in a main supply line are recorded by an 
integrating meter. This meter has a very sensitive 
needle and is in a building on soft ground through which 
vibrations such as earthquake shocks are transmitted 
readily. The instrument acted as a recording seismo- 
graph. The accompanying drawing, based on circular 
charts taken from this instrument, shows that shocks 
of small amplitude began to be recorded as early as 
3:25 a.m. on the morning of the quake, and continued 
until 6:42 a.m. when the big shock came that carried 
away the main and hence reduced the pressure to zero. 
The same chart shows that at 7 a.m. the pressure began 
to rise again and by 10 a.m. had been brought up to 
75 lb. per sq.in. The chart is continued for the next 
few days to show the frequency and relative amplitude 
of earthquakes that followed. 

Sheffield reservoir, storing 45,000,000 gal. on the city 
side of the tunnel, was built near a fault line and the 
earth dam constituting its southerly end was destroyed 
at the time of the quake. The destruction, however. 
occurred in a manner suggesting that the dam was 
previously weakened by seepage under the cutoff wall. 
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FIG, 2—SKETCH OF SHEFFIELD DAM AFTER BREAK 


In fact, leakage had been noted below the dam for some 
time. 

The fact that a large section of the dam moved bodily 
some 200 ft. downstream, swinging around at an angle 
with its original position without disturbing the plant 
growth on the downstream face and leaving a number of 
slabs of the upstream facing still in position (see accom- 
panying illustration) suggest a horizontal plane of 
weakness through the structure near its base such as 
might be caused by saturation. The result is as if it 
required only the jar of the quake to weaken the dam 
sufficiently to allow the water pressure to float out the 
central section, the deeper section starting first and 
swinging open like a barnyard gate. It is reported that 
there was no evidence of any considerable water flow 
in the opening at the hinge end of the “gate,” indicating 
that the reservoir level was lowered before there was 
opportunity for much escape through this channel. 

Sewers—Some sewers were broken in a number of 
places, but fortunately the old Riensch-Wurl screening 
plant (Engineering News-Record, April 28, 1921, p. 
719) was not put out of commission, although built on 
reclaimed low land where concrete curbs and slabs were 
crushed all around it. It is to be noted, however, that 
in this building massive, deeply founded concrete was 





FIG. 3—VIEW UPSTREAM FROM BREAK IN SHEFFIELD DAM 
Embankment at left is portion of dam still in place, steam shovel has made 


cut through foreground. 
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Note slabs on upstream surface. 





used as supports for the units, which had to be placed 
at low level on account of sewer grade. 

Some sewer breaks were bypassed, and on one in the 
lower portion of the city a contractor’s portable pump- 
ing plant was used to deliver the flow into a line remain- 
ing intact. This was all done on June 29. Apparently 
there were but few breaks in sewer laterals. 

The most serious sewer damage (estimate? at 
$60,000) was sustained by the 42-in. concrete outfall, 
which was nearing completion when the quake came. 
About 1,000 ft. of this outfall, consisting of 12-ft. 
lengths, 42 in. in diameter and 6{ in. thick, had been 
laid. Some 800 ft. of this length has been inspected 
since the quake and is found off grade in some places 
as much as 15 in. This disalignment applies even to 
the submarine section, beyond the shore line, supported 
on piles. The outer 200 ft. of the submarine line has 
not been inspected, on account of inflowing sand, but 
checks made with a transit show that the 900-ft. pile 
trestle from which the pipe was laid rose uniformly 
0.1 ft. while the submerged pipe, also supported on 
piles, sank as much as 0.5 ft. in some places. The 
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FIG. 4—PROFILE SHOWING WAVES PUT IN GRADE OF 
OUTFALL SEWER 

maximum separation of sections also occurred in this 
outfall end, where joints came apart as much as 6 in. 
in at least one point. Considerable portions of the out- 
fall will doubtless require relaving. As shown in the 
accompanying profile, the entire 42-in. line was raised 
above grade in an irregular, wavy curve. Except for a 
short section near the outfall the line was all in open 
trench at the time of the quake. 

Pavement Damage—Generally speaking, pavements 
throughout the city were prac- 
tically undamaged. At several 
points along the boulevard in 
the southern part of the city, 
over a blue clay fill along the 
beach, the entire roadway with 
asphaltic pavement intact for 
the most part settled 8 to 10 
in., leaving concrete box cul- 
verts (supported on_ piles) 
standing by that amount above 
the pavement surface adjoin- 
ing. Along this pavement the 
shoulders cracked and settled 
away, leaving open cracks one 
to two feet wide and a foot or 
more in depth where the shoul- 
ders should have been. 

In this same boulevard there 
were several places where 
longitudinal cracks extended 
for several hundred feet, at 
some points 4 to 6 in. wide. 
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In contrast to this settlement on the clay fill, the same 
roadway on solid earth strata only a few feet from 
the reclaimed land, showed no cracks in pavement nor 
were shoulders in any way disturbed. 

Quite another form of pavement damage, more sig- 
nificant than serious, is the crack across a 16-ft. con- 
crete roadway on the top and toward the southeast end 
of Mission Ridge. Here, along the line of a slip in a 
fault plane, one side of an expansion joint remains 
2 in. above grade, the eastern end being raised and 
crushed against the abutting west end. The general 
direction of the roadway at this point is east and west. 
Another case of overlapping pavement on an east-and- 
west roadway occurred some ten miles north of the 
city, on the state highway, where the east end of the 
reinforced-concrete pavement at a contraction joint was 
shoved up and over the abutting end for a distance 
of 6 in. 

Basement Walls—The condition of basement walls 
after the quake is well summarized by the observation 





FIG. 5—CRACKED PAVEMENT ON RECLAIMED LAND 
This is along the ocean, where settlement of roadway oc- 
curred and shoulders cracked and settled away from paving. 


of a local engineer that “most basement walls are 
cracked, but no good reinforced-concrete basement walls 
are cracked.” This agrees closely with the situation in 
structures generally, namely, that despite the serious 
and extensive wreckage, careful check shows well con- 
structed buildings of proper design not to have suf- 
fered materially. 

Bridges and Railways—No concrete arches or other 
bridges of importance have been built in Santa Barbara. 
Large concrete culverts and short-span girder bridges 
are practically intact; the wing walls however have 
cracked or moved away from abutments in some cases. 
One instance was noted where a wing wall in reclaimed 
land had tilted out 8 in. or more from the abutment. 

Damage to the Southern Pacific R.R., which passes 
through the lower portion of the city along the water- 
front, consisted chiefly of slides and some disalignment 
which was fixed up so that the line could be open for 
service again within 24 hours. 

Wire Lines—Telephone and telegraph lines were not 
seriously affected, but damage to the telephone building 
and consequently to the switchboard, and a similar 
situation in buildings of the telegraph and the light 
and power companies, required emergency installations 
in all three of these utilities which were not completed 
for some time. Limited wire communication was estab- 
lished the second day but meantime emergency mes- 
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sages were carried by motorcycle and airplane. P, 
haps the most notable of these expeditions before wi 
communication was re-established was that made 
Fred Poett, engineer of the water department, to wh 
City Manager Nunn gives great credit for coolness a: | 
efficiency throughout the disaster. Poett volunteer: 
to go to Hollywood for two trucks equipped for operat- 
ing Klieg lights, which were needed for rescue wor 
in the night following the quake. Poett left Sant 
Barbara in a navy hydroplane, landed at Santa Monici, 
and went by automobile 14 miles to Hollywood, when 
trucks had to cover 105 miles of highway to return t. 
Santa Barbara. Poett was back in Santa Barbara wit} 
the lights 4 hr. 50 min. after leaving. 

Soil Conditions—Foundation conditions vary great} 
in different parts of the city. There is a section o! 
low reclaimed land in the southern district consisting 
chiefly of blue clay or adobe and underlain by soft, 
swampy ground. In this area excessive damage was 
sustained. Bordering these reclaimed lands is a zone 





FIG. 6—CURB AND PAVEMENT SPALLING ON SEA WALL 
No damage to sea wall was apparent. Sidewalk damage is 
reported only in a few locations on filled land. 


of higher land consisting of gravel, boulders and occa- 
sional hardpan. It is in this second zone that the 
major portion of State St. lies. Aside from the fact 
that the buildings most subject to quake damage were 
located along this thoroughfare it is possible that an 
old ravine long since filled with light material followed 
approximately the same line as State St. The mesa 
lands, still higher, have a uniform earth layer ranging 
up to 80 ft. in depth overlying shale and limestone in 
place. The solidity of formation and the uniformity 
of the earth structure in the mesa seem to have pre- 
vented the excessive damage sustained in the lower land. 

Still another classification of foundation must be 
made for Mission Ridge, which rise: to a height of 
about 750 ft. and extends for more than a mile across 
the northeast portion of the city. Parts of Mission 
Ridge, particularly near the southeast end, where there 
are indications of fault lines, suffered a more severe 
shock than even that sustained on the reclaimed land. 
At least this is indicated by the complete destruction 
wrought in well built residences of the better class. 
Mission Ridge consists of large boulders, short sections 
of rock ledges, adobe and clays interspersed in irregular 
formations. It is, in short, a conglomerate of earth and 
rock masses, not “in place.” Several old fault lines are 
believed to exist in the southeast portion of the ridge 
along which slips. have previously occurred. Sheffield 
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eservoir was built on the side of Mission Ridge away 
from the city. 

Emergency Measures—Remarkable organization work 
was done by city authorities on the day of the quake 
and for several days thereafter. Rescue crews were 
first put to work on the buildings where injured or 
dead were known to be imprisoned; streets choked with 
debris were cleared and ready for traffic by noon; 
motoreycle messengers were sent to neighboring cities 
to close highways to the curious crowds; marines were 
brought in to supplement the police; steamers called by 
wireless were brought to the municipal pier on the 
afternoon of the quake, where they tied up and re- 
mained in readiness to pump water for fires if later 
quakes should cut off the water supply. Structural 
engineers were called from San Francisco and Los 
Angeles to report on the safety of buildings still stand- 
ing, and sanitary engineers were secured to check the 
water supply for possible contamination. 
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In this work particular credit attaches to City Man- 
ager Herbert Nunn, an engineer, who was easily the 
dominant figure in the direction of municipal affairs 
during the critical period. His leadership was accepted 
not by virtue of his official capacity so much as because 
of his obvious ability to take charge of the situation. 
Mr. Nunn went to the city hall immediately after the 
quake without even waiting to dress completely, and 
without once returning home for three days and nights 
he carried the major burden of responsibility. 

Mr. Nunn states that engineers and men with military 
training were the first to offer their services, and gives 
special credit to contractors, who worked continuously 
when no reliefs were available and who generously 
loaned equipment for rescue work. Highly valued serv- 
ice was rendered by the committee of engineers from 
San Francisco under the chairmanship of Prof. C. D. 
Marx, and of a group of architects and contractors from 
Los Angeles, in the inspection of buildings. 





Building Damage at Santa Barbara—Second Report 


Details of Earthquake Effect on Important Structure 


s—Principles of Earthquake Action, and Conclusions 


as to Features of Resistance or Weakness in Different Types of Buildings 


By HENRY D. DEWELL 


Consulting Engineer, San Francisco 


ENERAL conclusions from a two-day hurried in- 
spection of the damaged buildings in Santa Barbara 
on July 1 and 2 were presented by the writer in Engi- 
neering News-Record of July 9, p. 69. As the article 
was written under pressure of time it could not go 













into details. The present article discusses in somewhat 
greater detail the effect of the earthquake on the more 
important buildings. 
Corrections—A few errors in the writer’s first article 
should be corrected at once, and are given below in the 
order mentioned in the first 
article. 
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FIG. 1—SANTA BARBARA AND VICINITY—LOCATION 
WELL-KNOWN STRUCTURES 

irawn for combined reference of this article and the precedin 

utilities, No. 4, omitted from list in legend, is the City Hall. 
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8- Norma?/ Schoo/ 
9- High Schoo/ 
10- LM coa/n School 
il - Lathim Warehouse 
12- Post Office 
13- Count Burlaing 
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1$-Coast Wholesale Warehouse 


2. The statement was made 
that apparently no building 
with a structural-steel frame 
existed in Santa Barbara. 
Further information discloses 
that this statement is incor- 
rect. The Postoffice Building 
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and the Christian Church have steel frames. 
in both cases are probably self-supporting. 

3. The office portion of the Granada Building is 8 
(and not 6) stories high, and the theater portion had 
some structural steel. 


The walls 









Fig. 1 gives a map of Santa Barbara, showing the 
approximate location of the principal fault line, the 
position of State St., and the extent of the business 
district. The direction of the first shock was in general 
from north to south. This fact has an important 
bearing on the damage done. 

Earthquake Force and Action—It may not be out of 
place to set forth certain principles that underlie the 
action of an earthquake on buildings. 

The action is that of an oscillating force applied at 
the base of the building. The mass and the inertia of 
the building tend to resist this force. The force causing 
the greatest strains in the building is due to the hori- 
zontal component of the acceleration of the earthquake 
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FIG. 2—LINCOLN SCHOOL 
Reinforced-concrete frame, terra cotta walls; building 
standing but quite pompletely wrecked. 























wave, and in amount is the product of the mass of the 
building and the horizontal acceleration, being thus 
directly proportional to the weight of the building. The 
strains which it sets up in the frame of a building with 
rectangular bays are similar to those set up by wind 
pressure. There result then specifically: 

(a) Horizontal shear in the columns. 

(b) Bending in the columns, which is a maximum for 
any one column at junction of floor girder and column. 

(c) Reversal of the bending in floor girders due to the 
vertical loading of floor loads. 

(d) Shear in wall panels, exactly as in the web of a 
steel plate girder, producing tension and compression 
respectively, on diagonal planes, and tending to cause 
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diagonal cracking. These “diagonal cracks” are typics 


of walls which have passed through an earthquake, an 


may be observed in nearly all of the views reproduced j: 
these articles. 


It follows that the force exerted by the earthquak: 
S a maximum in the lower stories of the buildin; 





Fig. 3 


Fig. 4 
FIGS. 3 AND 4—EFFECT OF SHAPE OF BUILDING 
ON RESISTANCE 
Fig. 3, Arlington Hotel, and Fig. 4, San Marcos Building. 


Since the first-story columns are usually longer than 
those above, they may be expected to be affected more 
than the upper story columns. 

Since every structure has a natural elastic vibration 
period of its own, which in general does not coincide 
with the period of the earthquake, it follows that if a 
structure consists of two parts, each having a natural 
period of vibration materially different from the other, 
the junction of the two parts is a zone where particular 
damage may be expected. Accordingly, also, the shape 
of the plan of the building with relation to the direction 
from which the shock comes, may affect the forces set 
up in the building. 

Two cases of locality are to be considered. The first 
is that in which actual displacement of the earth occurs. 
The second is that in which elastic vibrations alone 
occur. Any structure built in the first locality will 
probably be ruptured, the force exerted being commen- 
surate with the resistance offered. Structures may be 
constructed in the second locality that will resist 
earthquakes satisfactorily. 

Effect of Plan of Building—The influence of shape of 
ground plan is illustrated by the cases of the Arlington 
Hotel and the San Marcos Building, Figs. 3 and 4. 
Note that the shape and distribution of mass of the 
Arlington Hotel give rise to a couple in the central 
portions of the building. This undoubtedly had much 
to do with the destruction of this portion. It is stated 
that a water tank falling in this portion caused this 
particular damage. The writer believes that the falling 
of any tank could have been only partly responsible for 
the great damage in this portion. A noticeable feature 
of the damage was the clean stripping of the long steel 
reinforcing bars, and the absence of stirrups in beams, 
except near the ends. 

In the San Marcos Building, Fig. 4, a component 
due to Mass A battered the corner portion from a 
direction parallel to State St., while a second component 
due to Mass B exerted a similar force parallel to the 
cross street. The corner portion was unable to resist 
this intensified force and collapsed. Comment has al- 
ready been made on the poor appearance of the concrete 
in this building; apparent excess of water and fine mate- 
rial and absence of coarse aggregate was noticeable. 
Here, again, the stripping of concrete from beam bars 
attracts attention. In the writer’s opinion, however, this 
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building, due to its type of construction and absence 
of provision for resistance to lateral forces, would not 
have been saved by a better grade of concrete. 


Some Details of Damage 


The writer presents the following comments by W. L. 
Huber, consulting engineer, which are of interest and 
independently bear out the writer’s observations and 
conclusions: 


The Post Office is a steel-framed building. I went over 
it minutely by the courtesy of the Postmaster and the 
U. S. Forest Supervisor. It is practically undamaged. 
A crack in the outside of the pier nearest the street 
corner is the most evident effect, and this is not serious 
structurally. A few very minor plaster cracks and a few 
blocks loosened on the parapet sum up the total damage. 
There are no cracks of any kind whatsoever in the base- 
ment. This is one more example of the superiority of this 
type of construction for withstanding earthquake shocks. 

The experience with reinforced-concrete structures is 
very interesting indeed. In general the weakness of 
columns proportioned to resist only direct loads when 
subjected to heavy shearing stresses is very evident. 
Banded columns are much less able to stand these shear- 
ing stresses than are helically wound columns. 

Two interesting buildings, very similar in type and of 
a type very widely used in recent years, are St. Francis 
Hospital and Lincoln School. Figs. 2 and 6 show the 
latter. Both have concrete floors and columns and cur- 
tain walls of hollow tile. Both have long spans and con- 
sequently deep girders. Neither building is high and 
neither has heavy live-loading, consequently neither has 
columns which must support heavy direct loading. The 
columns of both are small, not heavily reinforced, and 
banded (not helically wound). In both buildings the 
columns are very generally and badly sheared directly 
under the floor girders of the lower stories. Both build- 
ings, while now standing more or less whole, are quite 
completely wrecked. I have chosen these two buildings 
as examples because the depth and strength of the con- 
crete girders is out of all proportion to that of the sup- 
porting columns. Many other similar examples exist, 
such as that of the Carillo Hotel and the newer portion 
of the San Marcos Building, which is still standing. 

On the other hand, a study of the Lathim storage ware- 
house is more reassuring. This is a five-story reinforced- 
concrete flat-slab building. Since it is used for storage 
purpose it has heayy columns which are apparently well 
reinforced with vertical bars helically wound. The 6-in. 
front and rear walls have typical earthquake cracks in 
the lower story only. In the rear, particularly, these 
walls have in one place sheared from the column, but the 
shear cracks have not gone through the column. The 
side walls and the upper stories of the front and rear 
walls are practically undamaged. A couple of the inte- 
rior columns show slight shear cracks at the base of the 
heavy capitals under the second floor only. 

Another building of flat-slab construction, that of the 
Coast Wholesale Grocery Co., did not fare as well, 
although it gave a fair account of itself. The interior 
columns of this building generally show shear cracks at 
the base of the heavy capitals under the second floor. 
The exterior columns are sheared badly at both top and 
bottom in the first floor. 

In my opinion, the most general defect of reinforced- 
concrete buildings for resisting earthquake effects is the 
inability of most reinforced columns to withstand shear- 
ing stresses. This is particularly true of banded columns. 
The greatest tendency to shear is at the tops of the first 
story columns, which are generally the tallest columns. 
The Hotel Carillo is a striking example of this condition. 
Every column is badly sheared under the second floor, but 
practically no damage resulted above the second floor. 
The frail columns of that part of the reinforced-concrete 
portion of the Arlington Hotel which is still standing 
furnish another example. 


Granada Theater—This building consists of an 
8-story office portion of reinforced concrete, and a 
theater portion of lesser height having some structural 
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steel, limited, as far as can be determined, to steel roof 
trusses, steel columns in the side walls, and probably 
some steel tie beams between columns. The theater 
portion is practically undamaged, except in the rein- 
forced-concrete east wall, where some spalling and 
cacking are in evidence. Typical diagonal cracks are 
in evidence in the plastered exterior face of the south- 
erly wall of the office portion. Whether these cracks 
extend through the wall itself is unknown yet. On 
the third floor of this section of the building, one corner 
column adjacent to the theater portion appears to be 
sheared away from the building, there being a diagonal 
crack through the floor. How serious is the damage 
to this building has not been definitely determined. 

Masonic Temple—The Masonic Temple, a reinforced- 
concrete structure just completed, is three stories high 
in one portion and two stories high in the remaining 
portion. A basement extends under the whole building. 
The first story is to be used for stores, on the second 
floor are lodge rooms, while the third story contains 
club rooms. Steel trusses support a concrete roof over 
the auditorium. As has been mentioned, the first-story 
front columns were crushed at their junction with the 
second-floor girders, and some rods buckled. Some con- 
crete partition walls in the first story were buckled, 
and the rear wall in the lower portion, a 6-in. rein- 
forced-concrete wall, was badly cracked. The engineers 
of the building, after a careful inspection, state that 
the actual damage is much less than at first thought, 
and that all repairs can be made with a cement gun. 

City Hall—The City Hall, a three-story reinforced- 
concrete building, rectangular in plan and of the box 
type, suffered but a few minor cracks, of no importance 
structurally. 

County Buildings—The county buildings, consisting 
of the jail, Hall of Records, Court House and Library, 
all brick and stone buildings, are practically total 
wrecks. 

New Sewage Screen and Pump House—A photograph 
of the sewage screen and pump house, on the water- 
front, was shown in the previous article. The building 
had terra cotta walls supporting steel roof trusses. The 
roof was thrown down and the walls shattered. 

Christian Church—The Christian Church had a steel 
frame, concrete floors and walls. The building is appar- 
ently undamaged except as to chimney. 

Santa Barbara Mission—The old mission, of adobe 
construction with walls several feet thick and heavily 
buttressed, had both towers shattered. The old adobe 
section in the lower portion withstood the shock well, 
but along the second-floor corridor large sections of the 
wall split longitudinally and broke through the floor. 


Conclusions 


After such a disaster the structural engineer’s chief 
interest is in knowing whether buildings can be made 
safe against earthquake, and if so, what types and 
materials are most suitable and what rules of design 
should be followed. 

The lessons of the Santa Barbara earthquake are 
quite similar to those of the San Francisco earthquake 
in 1906. Except in case of actual displacement of the 
earth, when rupture of some part of the building is 
almost certain to occur, buildings can be designed and 
constructed so that they will withstand earthquakes of 
the severity of those at Santa Barbara and San Fran- 
sisco with no material damage. 
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FIGS. 5 TO 12—IMPORTANT STRUCTURES IN SANTA BARBARA EARTHQUAKE 


Fig. 5—Post Office, steel frame, undamaged 
Fig. 7—Partition in San Marcos Building. 
Fig. 9—County library, from Post Office roof 
Fig. 11—Cracks in wall of Lathim Warehouse. 


Fig. 6—Lincoln School. 

Fig. 8—Rear of Carillo Hotel. 

Fig. 10—Stage of Potter Theater. 

Fig. 12—Effect of door, Lathim Warehouse. 
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Low frame buildings, as residences, with proper 
foundations and diagonally braced will come through 
such earthquakes with probably no greater damage than 
broken chimneys and cracked plaster. Diagonal brac- 
ing and continuous vertical members spell safety. 

Masonry Buildings—Brick, stone, cement blocks and 
hollow tile are unsuitable materials for resistance to 
earthquakes. Brick buildings, relatively low, of the 
cellular type, with cross walls well bonded, with first- 
class masonry, with a plentiful use of cement in the 
mortar, with band iron in the walls, and floors and 
roof well anchored by anchors of an efficient design, 
will probably withstand the earthquake satisfactorily. 
Parapet walls, cornices and other projections are likely 
to be thrown down. 

Buildings having inclined rafters without sufficient 
ties, buildings with trusses of the scissors type, will 
have their walls pushed out by the thrust of rafters and 
trusses. Such roof construction is obviously unsuitable 
for resistance to earthquakes. 


Concrete Frame Construction—Buildings with rein- 
forced-concrete frame, designed to withstand the lat- 
eral forces set up by an earthquake of intensity of the 
San Francisco and Santa Barbara shakes, will satisfac- 
torily function. An important feature of such a design 
is that the bending stresses in columns and girders, 
and particularly the:columns, be provided for; that the 
columns or piers be given sufficient section and be 
properly reinforced to carry safely the horizontal shear 
induced, and that all panel walls be designed to take 
the diagonal tensile and compressive stresses set up in 
them. 

In San Francisco, 6-in. reinforced-concrete curtain 
walls are allowed by the ordinance if not over 350 sq.ft. 
in area, as measured by the adjacent columns and wall 
beams. The minimum reinforcement allowed is 2 in. 
square bars horizontally and vertically. The spacing 
of the horizontal bars may be 12 in. while the vertical 
bars may be spaced at 18-in. centers. Los Angeles 
requires a minimum thickness of 8 in. with reinforce- 


ment in both faces, designed to resist at working unit 


stresses a lateral pressure of 30 lb. per sq.ft. The 
writer is inclined to believe, from his observations of 
@oncrete walls in Santa Barbara, that the Los Angeles 
provisions are the minimum that should be allowed. 

In the design of reinforced-concrete columns and 
piers, it should be pointed out that the use of gussets 
or capitals at the junction of column and girder does 
not strengthen the column for resistance to shear, as 
the horizontal shear is constant throughout the column 
length of any one story. If, however, the column, 
at its junction with a girder, is weak in bending, and 
fracture occurs, the section of the column for resistance 
to shear is automatically reduced. In the case of the 
reinforced-concrete buildings in Santa Barbara that 
exhibited fracture of the columns at the junction of 
floor girders, such fracture probably was due to a com- 
bination of shear and bending. It is hardly necessary 
to point out that cross walls, integrally cast with the 
columns, of proper thickness and with proper reinforc- 
ing, are a very desirable feature, and will provide the 
needed resistance. 

Steel Frame—Steel columns and girders have a dis- 
tinct advantage over reinforced concrete in this re- 
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spect. The steel column can stand practically as much 
shear as direct load, in sharp distinction with the 
reinforced-concrete columns. The connection of column 
and girder must of course, be designed to withstand 
the bending at such junction. 

Study in Progress—It may be of interest to engineers 
to know that the Seismological Society of America has 
organized a committee on building for safety against 
earthquakes, composed of representatives from this so- 
ciety, the American Society of Civil Engineers, the 
American Institute of Architects, the National Board 
of Fire Underwriters, and the cities of San Francisco 
and Los Angeles, the writer representing the American 
Society of Civil Engineers. 

Using the “Fault Map of California” published by 
the Seismological Society, the committee has formulated 
tables giving the probable horizontal acceleration of 
earthquakes to be expected, based on observations and 
studies made after the San Francisco earthquake of 
1906, and expressed in terms of the intensities by the 
Rossi-Forel scale, the distance from known fault lines, 
and the character of the underlying soil. Recommenda- 
tions are being formulated for proper types of con- 
struction for buildings and for proper methods of 
design for buildings which may have to resist earth- 
quakes. The results, while not exact, will assist 
materially in enabling structures to be so built that 
safety against probable earthquakes may be reasonably 
assured. * 

In conclusion, the writer wishes to express his appre- 
ciation to W. L. Huber, for permission to make use of 
his observations and comments, and to reproduce his 
excellent photographs, and also to E. M. Knapik, his 
assistant engineer, for information. 


Flood Protection Studies for Syracuse 


Flood possibilities and feasible methods of protec- 
tion from floods at Syracuse, N .Y., are to be studied 
by the Syracuse Intercepting Sewer Board, Glenn D. 
Holmes, chief engineer. This study was made possible 
by a law passed by the state legislature last spring, 
enlarging the scope of the board’s duties to include 
flood studies. The legislation, in turn, followed active 
local agitation among engineers assisted by newspapers 
and other civic institutions, basing on the discussion 
of the local flood danger held at a meeting of the 
Syracuse Section of the American Society of Civil 
Engineers last February. Recorded flood volumes in 
Onondaga Creek at Syracuse have steadily increased 
with the length of record. The flood of December, 
1901, with 3,500 sec.-ft., was the greatest measured at 
the time of its occurrence, but it was exceeded in 1914 
(3,600 sec.-ft.), 1915 (5,500 sec.-ft.), 1920 (6,000 
sec.-ft.), and 1925 (5,500 sec.-ft.). The maximum 
flood to date, that of 1920, was due to a combination of 
warm weather, rain for several days, and a large depth 
of snow on the ground. However, it is believed that 
cloudburst rainfalls may produce very dangerous floods. 
An unusual factor of the problem is that the possi- 
bilities of channel enlargement within the city are so 
restricted that probably it is not possible to obtain 
sufficient capacity for the probable flood flows at feasible 
cost, and control or detention works upstream may have 
to be considered, 
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Letters to the Editor 


This department aims to be a forum for the 
discussion of the views vf en.é eers and 
contractors. The range of interest should 
be as wide as possible. Contributors are, 
therefore, asked to make their letters short. 


ne 


Chicago’s Emergency Men Remained on Duty 


Sir—On behalf of the members of the Engineering Em- 
ployees’ Association of the City of Chicago, we wish to 
thank you for your article headed “Chicago Technical Staff 
Suspends Work for Half Day,” in Engineering News- 
Record of July 9, p. 78. 

As noted in your article, our action was designed not to 
tie up any city activity but to call the attention of the City 
Council to the neglect accorded our requests. We are par- 
ticularly pleased at your notice of the fact that men in vital 
or emergency positions were ordered to remain at their 
posts. Engineering News-Record has always given our 
problems fair and comprehensive treatment and we wish 
to take this opportunity to express our appreciation. 

ARTHUR SULLIVAN, President, 

L. M. Boucer, Secretary, 
Engineering Employees’ Association 

of City of Chicago. 


Chicago, Il. 
July 16, 1925. 


Variable Cement Tests 


Sir—Your editorial entitled “Commendable Curios{iy” 
which appeared in your July 9, 1925, issue and which com- 
ments on A. T. Goldbeck’s paper before the A.S.T.M. is 
also commendable and is a timely warning that there is 
something wrong with our present methods of testing 
cement. 

The consulting engineer rarely concerns himself with 
actual cement testing but must leave that work to well 
equipped testing laboratories. He is, however, continually 
confronted with results of tests upon which his decision 
must rest whether the cement is satisfactory or must be 
rejected and here arise many annoying instances caused 
either by the vagaries of the test methods or of the cement 
itself. 

Doubtless, the files of many consulting engineers, if 
scrutinized, would reveal innumerable cases which would 
show that the doubt as to the reliability of cement testing 
is not confined to a few specialists in that art but is really 
widespread. 

Two very annoying instances have arisen in our recent 
practice. In the first, a standard brand of cement was 
being used on one of our bridges. One day the resident 
engineer reported that a new carload of this brand of 
cement had a decidedly darker color than cement which 
had previously been used. Investigation disclosed that this 
dark cement had passed the A.S.T.M. tests and yet there 
must have been some lack of uniformity to cause the decided 
color change. A chemical analysis of it was very little 
different from a similar analysis of the lighter cement 
except that the loss of ignition for the latter was nearly 
twice that of the former. We have never had an explana- 
tion of the cause of this difference of color. The testing 
laboratory confined itself to the following remark: “The 
usual ingredient to which color is due is iron oxide. This 
is practically identical in percentage in both the light and 
the dark colored cements which we have examined. The 
other two contributing causes, in general, are seasoning 
of the clinker before grinding and excessive watering of 
the clinker while hot.” 

A second example occurred in connection with another 
large bridge. A sample of sand was sent to the laboratory 
for the usual tests. At the end of 3 days, the tension 
briquet test showed 80 Ib. as compared with Ottawa sand 
at 138 lb. At 7 days, the tensile strength was 140 as com- 
pared with Ottawa at 232. From such report, one’s first 
impulse would be to reject the sand which had been pro- 
posed for the work. If that had been done it would have 
caused a considerable and unwarranted monetary loss to 
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the contractor because there was no other available local 
sand and it would have been necessary to ship sand from 
some distant point. All other properties of the sand being 
satisfactory, another sample was sent to a second labora- 
tory which reported 113 and 185 lb. for the 3 and 7-day 
tests respectively as compared with 111 and 191 for 
Ottawa sand. 

It was then discovered that the two laboratories had used 
two different standard brands of portland cement and, 
thereupon, the first laboratory was requested to repeat the 
tests using that cement employed by the second laboratory. 
The results were as follows for the 3, 7 and 28-day periods, 
142, 207 and 270, while the corresponding results for 
Ov'awa were 150, 212 and 303. As a check, 2-in. cubes 
were made for compression tests and showed a compression 
strength per square inch of 744, 1,375 and 1,887 lb. for the 
3, 7 and 28-day periods, as compared with 702, 1,372 and 
1,895 lb. for Ottawa sand. 

The only explanation we could obtain was “that different 
cements react differently when used with the same sand.” 
Yet both laboratories assured us that the cements had been 
carefully tested and had passed the A.S.T.M. requirements. 

Private discussion of this question has elicited the opinion 
of several engineers that, after all, cement tests mean very 
little. Ingineers accept cement, which has passed the 
A.S.T.M. requirements, implicitly and not because they have 
any definite faith in such tests. They feel that there is 
nothing better to offer them in the matter of tests and that, 
perhaps after all, such tests do indicate that the cement 
just purchased is like the previous shipment received from 
the same mill. 

CONCRETE STEEL ENGINEERING COMPANY, 

New York, William Mueser. 

July 11, 1925. 





Preventing Undercutting of Dams 


Sir—In your issue of May 21, p. 866 appears a letter 
from M. Suquet of Paris, France, discussing the article of 
A. F. Meyer in the April 9 issue on the design of dams 
to prevent erosion. In deducing the parabolic formula for 
the shape of the sheet of water passing over a dam M. 
Suquet assumes a, the drop or head producing velocity, as 
% of b, the head above the crest of the dam. 

Now the theoretical maximum discharge over a broad 
crested weir occurs when the depth of water on the weir is 
4 of the head above the crest. Is not this what M. Suquet 
has in mind and hence instead of taking a 4b should he 


not use a 4b and make his resulting equation 4by — 32° 
instead of 8by = 32°? If my assumption is in error I would 
like to know the basis for assuming a = 4b, 


Peterboro, Ont., Canada, 
June 9, 1925. 


D. E. EASON, 
Superintending Engineer, Trent Canal 
Department of Railways and Canals, 


[This letter was submitted to M. Suquet who has replied 
as follows.—EbpIrTor. ] 

Sir—In response to your letter of June 12 forwarding to 
me a copy of a letter from D. E. Easton, I have the honor 
to advise you that the observation which he has made is 
perfectly justified. The formula should read 
b 
3 
4by = 32° 


a= 


Paris, France. 


M. SuUQUET. 
June 20, 1925. 8 





Population Estimates of Largest Cities 


Census Bureau estimates of the populations of 54 
of the larger cities of the United States, have been 
announced as of July 1. They give New York as 
having 6,103,384 people; Chicago, 2,995,239; Philadel- 
phia, 1,979,364; St. Louis, 821,853; Baltimore, 796,296; 
Boston, 783,166; Pittsburgh, 631,563. Estimates for 
Detroit, Cleveland and Los Angeles, which in 1920 stood 
fourth, fifth and tenth in population, are not attempted 
because of lack of data. 
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Railroad Attempts to Stop 
Reservoir Construction 


Hudson River Regulating District 
Attacked—Conspiracy 
Alleged 


On the eve of the contemplated sale 
by the New York State Comptroller of 
$2,000,000 bonds for construction of 
the Sacandaga reservoir by the Hudson 
River Regulating District, attorneys 
for the Fonda, Johnstown and Glovers- 
ville R.R. have instituted an action in 
the supreme court in Fulton County 
attacking the constitutionality of article 
VII-A of the state conservation law, 
which authorizes the creation of river 
regulating districts, and charging that 
certain power and paper companies on 
the Hudson River entered into an un- 
lawful agreement to have filed with the 
state water control commission a peti- 
tion for the establishment of the Hud- 
son River Regulating District, ostensibly 
for the purpose of controlling the flow 
of river within the district, but in 
reality to construct and create the 
Conklingville dam and Sacandaga res- 
ervoir to impound water for power 
generation for their private gain. 

The railroad company asserts that 8 
miles of its track would be_ taken, 
which would be the equivalent to an 
abandonment of its property in the sec- 
tion and impair its ability to perform 
as a common carrier of persons and 
property. 

The secretary of the Hudson River 
Regulating District in an interview re- 
garding the action said: 

“The summons and complaint served 
on the board speaks for itself and is 
the culmination of a threat that was 
made in Dec., 1923, by attorneys for the 
Fonda, Johnstown and Gloversville R.R., 
that they would attempt to force the 
board to pay more than a million dol- 
lars for about seven miles of their 
branch railroad. This project was con- 
ceived more than 20 years ago and was 
first extensively investigated in 1907, 
at the request of Governor Hughes. 
After receiving the preliminary report, 
he urged its construction in order to 
prevent floods and to increase the de- 
velopment of the natural economic re- 
sources of the state along the Hudson 
River. Since that time studies and 
investigations by various state depart- 
ments have only served to accentuate 
the economic soundness of the project. 

“The board has set aside in its esti- 
mate something more than $2,300,000 
for the acquisition of lands upon which 
to construct the Sacandaga reservoir, 
and included an item of $400,000 for 
the relocation of the F. J. & G. R.R. It 
has been the policy of the board to at- 
tempt to pay for damages for the relo- 
eation of highways and railways, by 
negotiation with the owners. This 
policy was pursued in the case of the 
F.J.& GC. P.®. After an exheustive 
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Engineering Fifty Years 
Ago 


From Engineering News, 
July, 1875 


AILROAD construction seems 

to be in a bad way the world 
over. The recent report of the 
British Board of Trade of the export; 
for the first half of the year show that 
259,307 tons of railroad iron of all 
kinds were exported in 1875, against 
427,297 tons in 1874. The exports 
last year were sufficient to lay 4,805 
miles of track with 56-lb. iron; those 
of this year, only enough for 2,947 
miles, or 1,858 miles less. Roughly 
speaking, the exports of this year 
were about sufficient for the main- 
tenance of 40,000 miles of ordinary 
iron track during the half year. 
All this is evidence that the suspen- 
sion of railroad construction has been 
general, and not confined to the 
United States alone. Of course Eng- 
land is not the only manufacturer of 
rails, but it is by far the greatest 
exporter of rails, and its exports are a 
pretty good clue to the activity in 
construction in countries which do 
not produce rails. For the last half 
year no country has taken rails 
enough to make 500 miles of road, 
which would hardly leave any mar- 
gin for new construction in a country 
with 3,000 miles of railroad to main- 
tain carrying a considerable traffic. 











Large Paper Mill for Manitoba 


The Spanish River Pulp & Paper 
Co. in conjunction with the J. D. Mc- 
Arthur interests is reported to be plan- 
ning to build a 200-ton paper mill at 
Fort Alexander, Manitoba, at a cost of 
$4,500,000. The Canadian National 
Railway has agreed to build a spur 
from its line to the site of the mill. 





study by its engineers, the board made 
an offer of $550,000 to the railroad com- 
pany for the relocation of its roads and 
the acquisition of the lands. Since the 
Fonda, Johnstown and Gloversville R.R. 
company declined to accept the offer of 
the board, made in January of this 
year, and asked for the exorbitant sum 
of more than four million dollars, the 
board filed notice of appropriation and 
condemnation on the railroad company 
on April 17, 1925. The fact that the 
railroad company took no action on this 
notice of appropriation until a few days 
before the first issue of bonds is to be 
sold, speaks for itself.” 

Probably as a result of this action on 
the part of the F. J. & G. R.R. no bids 
were made for the bonds when they 
were offered by the state controller on 
July 21. The controller had announced 
previously that no conditional bids 
should be accepted. 
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Railway Congress Meets 
in London 


Tenth International Congress Held 
in Conjunction With British 
Centenary 


The International Railway Congress, 
which resumed its sessions after the 
war by meeting at Rome in 1922, met 
this year in London, England, instead 
of Madrid, Spain, in 1927, as originally 
planned, in order that the delegates 
might take part in the celebration of 
the 100th anniversary of railroad opera- 
tion in England, the opening of the 
Stockton & Darlington Ry. in 1825. 

The congress was opened on June 22 
by the Duke of York and continued in 
session until July 2. Part of this time 
was given over to inspection and 
pleasure trips, to receptions and 
banquets. 

The papers which were presented 
have been published in the Bulletin of 
the International Railway Congress 
and are available in English in the 
English edition of the Bulletin. The 
unusual feature of this congress in-so- 
far as the delegates from America and 
the British colonies were concerned 
was that a large part of the discussion 
was in English. It is unfortunate, 
therefore, that so few American rail- 
way men were present; the total dele- 
gation numbering only about forty. 

Nothing unusual was brought out in 
any of the papers or in the discussion, 
but as the Duke of York said in his 
opening address “Conferences such as 
these provide an opportunity for the 
representatives of every nation to meet 
on a common ground, to.get to know 
each other better and to appreciate 
each other’s point of view.” In this 
respect the congress was worth while. 

Subjects of special interest to civil 
engineers in railway work were the dis- 
cussions on hump yards under the gen- 
eral subject of “Shunting Yards”, and 
of gages in the session on light rail- 
ways, also the papers and discussion 
under the subjects of maintenance of 
track and level crossings. Reports on 
both these subjects were presented by 
G. J. Ray, chief engineer of the Lacka- 
wanna. J. H. Parmelee of the Bureau 
of Railway Economics in Washington 
was appointed chairman of section IV, 
General, and presided at the session on 
railway statistics. The session at 
which breakage of rails was discussed 
was of particular interest because the 
problem is common to all railroads. 
W. C. Cushing, engineer of standards 
for the Pennsylvania presented the 
American report on this subject. 

On the subject of suburban railways 
much common ground also was found 
although the equipment and physical 
conditions vary in different countries. 

The technical sessions closed in time 
for the delegates to go to Darlington 
for the centenary celebration. 
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City of Baltimore Reorganizes 
Its Engineering Departments 


Complete reorganization of the mu- 
nicipal engineering departments of Bal- 
timore will be brought about under the 
provisions of an ordinance passed by 
the City Council and signed by Mayor 
Howard W. Jackson last week. It cre- 
ates the Department of Public Works, 
headed by a chief engineer, under which 
ten bureaus will operate. The mayor 
also has announced the appointment of 
those who will head the department and 
the bureaus. 

Bernard L. Crozier, for two years 
highways engineer of Baltimore, has 
been designated chief engineer of the 
Department of Public Works. Mr. 
Crozier, who is 38 years of age, is a 
graduate of the Baltimore public schools 
and of the Alabama Polytechnic Insti- 
tute, where he received his engineering 
training. He also is a member of the 
bar. The ordinance provides that the 
chief engineer be a member of the 
Board of Estimates. This board also is 
given power to fix the salaries of the 
new officials. 

Steuart Purcell, who has served as 
chief engineer of the city for the last 
two years, was appointed head of the 
Bureau of Highways. 

V. Bernard Siems, water engineer 
and president of the Water Board for 
the past two years, will head the Bu- 
reau of Water Supply. Mr. Siems has 
been connected with the city govern- 
ment since leaving college. He served 
as principal assistant water engineer 
before he became water engineer. 

Milton J. Ruark, at present head of 
the Sewer Division of the Highways 
Department, will be the head of the 
Bureau of Sewers. He has been con- 
nected with the city for about 25 years 
and was with the Sewerage Commis- 
sion, under which the storm-water and 
sanitary system was constructed. 

Francis W. McKinney, named to head 
the Bureau of Harbors, was engineer 
for the Commissioners for Opening 
Streets for a number of years. About 
two years ago he was appointed assist- 
ant harbor engineer and became acting 
harbor engineer when Bancroft Hill 
resigned from that position about a 
year ago. 

Charles F. Goob at present at the 
head of the electrical division and who 
at one time served as highways engi- 
neer, was appointed head of the new 
Bureau of Mechanical-Electrical Service. 

Charles H. Osborne, inspector of 
buildings, heads the Bureau of Build- 
ings. He has served as an engineer in 
the department he now heads. 

Joseph W. Shirley, chief engineer of 
the Topographical Survey and chair- 
man of the City Planning Commission, 
becomes head of the Bureau of Plans 
and Surveys. 

Conrad Zieget, Jr., chief of the mu- 
nicipal laboratory, was appointed head 
of the Bureau of Standards. 

Oscar F. Lackey, who served as har- 
bor engineer of Baltimore for a number 
of years during a previous administra- 
tion, was named head of the Bureau of 
Transportation. For the last few years 
he has been engaged in outside engi- 
neering work. 

William A. Larkins, who has served 


Colors for Traffic Signals 


The American Engineering Standards 
Committee has about completed its 
work on the standardization of traffic 
signals and the code is about to be 
published. 


as commissioner of street cleaning dur- 
ing several admininstrations and is 
holding that office at present, was des- 
ignated head of the Bureau of Street 
Cleaning. 

The reorganization, which was rec- 
ommended by Mayor Jackson’s Com- 
mission on Efficiency and Economy (see 
Engineering News-Record, Jan. 22, 1925, 
p. 147 and editorial comment, p. 138) 
will abolish a number of commissions 
and boards. These include the Elec- 
trical Commission, Harbor Board, Pav- 
ing Commission, Water Board and 
Topographical Survey Commission. The 
work of these departments will be taken 
over by the Department of Public 
Works. 

George T. Ames, at present superin- 
tendent of buildings, will become deputy 
in charge of public buildings under the 
Bureau of Buildings and H. Walter 
Johenning, now chief of the Bureau of 
Minor Privileges, will become deputy in 
charge of minor privileges in the Bu- 
reau of Buildings. William A. Parr, 
who is superintendent of lamps and 
lighting, will become deputy in charge 
of lamps and lighting in the Bureau of 
Mechanical-Electrical Service. Samuel 
T. Griffith, at present chief inspector of 
weights and measures, will be con- 
nected with the Bureau of Standards, 
which will take over the duties of this 
department. 

Edward J. Hecker, city surveyor, who 
was elected by the people, is placed in 
the Bureau of Plans and Surveys under 
the provisions of the ordinance. 

It is expected that the new Depart- 
ment of Public Works will begin to 
function on Aug. 1. Plans also are 
under way to make adjustments in the 
salary list. This will be in the hands 
of the Board of Estimates, which will 
make provision for increases in the 
budget for 1926. 


Administration of Washington, 
D. C. Building & Parks Attacked 


Representative Thomas L. Blanton, i: 
an open letter to Col. Clarence © 
Sherrill, published in the form of a 27 
page pamphlet, attacks the administra 
tion of the department of Public Build- 
ings & Parks in Washington, D. C., 
under Col. Sherrill. The greater part 
of the pamphlet is given over to th 
details of reported irregularities i: 
Park Police, a police force reporting to 
Col. Sherrill and independent of the 
Metropolitan police and having separate 
police courts. The remainder of the 
letter contains an attack on the way in 
which park and other concessions are 
granted by the superintendent with 
little or no return to the government, 
and upon a provision, written into the 
new traffic code for the district, which 
delegates the regulation of all traffic 
within the public parks to the superin- 
tendent of Buildings & Parks. The 
letter also contains a general attack 
upon the Corps of Engineers for the 
high cost of all work which it has 
undertaken, including the dam at Mus- 
cle Shoals and bridges at Washington. 

Since the letter was made public Col. 
Sherrill has stated that he would not 
make a categorical reply to the charges; 
that he would prefer to leave the issue 
to the findings of an investigating com- 
mittee should Congress see fit to ap- 
point one to investigate the charges. 


Ore Pier at Superior, Wis. 
to Be Extended 


The Northern Pacific Railroad Com- 
pany has announced that it intends to 
build an addition to the company’s iron 
ore pier located at Superior, Wis. by 
building an extension 648 ft. long anid 
containing 108 pockets. This will give 
the pier an overall length of 1,848 ft. 
with 310 pockets and a storage capacity 
of 108,500 tons of ore. It is reported 
that the extension will be built of rein- 
forced concrete at an estimated cost of 
$800,000. Work will start some time 
this fall. 





Largest Passenger Locomotive in the World 


Recently, the Baltimore & Ohio Rail- 
road Company completed at its Mount 
Clare shop what is reported to be the 
largest passenger locomotive in the 
world. It was designed and built en- 
tirely by the forces of the B. & O. 
Railroad, 30 working days being re- 
quired for its construction. The total 
weight of the locomotive and tender is 


659,000 pounds and the total weight on 
the drivers 275,000 pounds. The length 
overall is 100 ft. 6 inches. The rated 
tractive power is 65,000 pounds and 
the factor of adhesion is 4.23. 

In the photograph reproduced above 
the new locomotive is compared with 
one built in 1890 by the company’s own 
forces at the Mount Clare shops. 
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Misuse of Data Alleged in Cement 
and Flooring Rehearing Plea 


In its petitions for rehearing filed in 
the Supreme Court in the cases of the 
Maple Flooring Manufac.urers Asso- 
ciation and the Cement Manufacturers 
Protective Association, the Department 
-f Justice accepts the principle laid 


down by the Court in its decisions in ' 


May that the collection and distribution 
of tra* statistics are not illegal acts of 
themselves, but .set forth the argu- 
ment that the defendants.went outside 
this principle and committed specific 
acts which were violations of the law. 

In the cement case, the Government’s 
netition declares: “The plan of the de- 
fendant association is the most adroit 
and comprehensive that has_ been 
brought to the attention of the Depart- 
ment of Justice.” The defendants not 
only used but “misused” the informa- 
tion gathered, it is contended, and “have 
succeeded in placing prices not merely 
on an approximate level, but on a dead 
line of uniformity.” This uniformity, 
says the petition, is not the result of 
free competition, but furnishes “proof 
of nothing save of a guilty purpose 
carried to its successful end.” 

In the Maple Flooring case, the peti- 
tion asserts that: 

“The evidence relating to prior activ- 
ities of the defendants was competent 
to prove and did prove the unlawful ob- 
jects of the present association; 

“The computation and distribution 
among the members of the Association 
of the so-called ‘average cost’ list could 
have no reasonable relation to any 
legitimate object, since the ‘average 
costs’ are nobody’s costs; 

“The distribution of the total ‘aver- 
ave cost’ among the several sizes and 
evades of flooring is purley arbitrary 
and can have no possible purpose other 
than to establish minimum prices.” 

According to the petition the purpose 
of information as to freight rates was 
to facilitate establishment of uniform 
delivered prices. 





New Legislation in California 
Affecting Engineering Work 


The Governor of California has ap- 
proved the recently passed measure 
appropriating $150,000 for continuing 
investigations of surface and under- 
ground water supplies which have been 
carried on for several years by the 
State Department of Engineering under 
appropriations made by _ successive 
legislatures. Three bills vetoed by the 
Governor were: (1) The measure rais- 
ing the gasoline tax from 2 to 3c. per 
gal. to provide more road funds; (2) 
the bill appropriating $419,000 for work 
on a deep-water ship canal to Stock- 
ton, and (3) the bill proposing to trans- 
fer San Francisco harbor control from 
the State Board of Harbor Commis- 
sioners to the City of San Francisco. 

In Los Angeles on June 2 the voters 
overwhelmingly approved two bond 
issues totaling $10,000,000, of which 
$2,000,000 is for preliminary work on 
the proposed Colorado River water 
supply project and $8,000,000 for ex- 
tensions of the present water system, 
-3 noted in Engineering News-Record, 
May 28, p. 910. 


State Highway Officials to Meet 
Late in November 


The date of the annual meeting of 
the Association of State Highway Offi- 
cials has been fixed so that those in 
attendance may have the advantage of 
a first hand account of the Interna- 
tional Highway Conference at Buenos 
Aires. The association will meet in 
Detroit, Nov. 18, 19, and 20. By. ar- 


ranging to hold the meeting somewhat : 


later than is customary, it will permit 
of the attendance of’Mr. MacDonald, 
who will proceed to Detroit immediately 
on landing. 

One of the features of the Detroit 
meeting will be displays of motorized 
equipment used in road building. For 
that reason most of the state highway 
commissions are arranging for the at- 
tendance of the members of their staff 
in charge of mechanical facilities. 


Deep Subway for N. Y. 
Surburban Traffic Proposed 


A suburban rapid transit subway 
plan prepared for the Westchester 
County Transit Commission was pre- 
sented at a recent hearing before the 
New York State. Suburban Transit 
Commission, a commission appointed by 
the state legislature to study the sub- 
urban rapid transit situation at New 
York. The plan calls for a subway 
which will gather’ in the lines of 
the New York Central, the New York, 
New Haven & Hartford and the 
New York, Westchester & Boston 
railroads above the Harlem River, cross 
under the river to Manhattan Island 
run in a deep tunnel under Madison 
Avenue to Madison Square, then under 
Fifth Avenue and West Broadway to 
the neighborhood of the City Hall. 
Such a tunnel would be in rock for the 
greater part of the way as it is pro- 
posed to keep it at such a depth as to 
permit of building a two-level. subway 
above it in the streets traversed. The 
proposed subway. for the Westchester 
County traffic- will also be a two-level 
four-track subway-with only three sta- 
tions on Manhattan Island, tentatively 
located at 125th St., 42d St. and in the 
neighborhood -of the City Hall. 

The uptown stations would be at a 
depth of about,60 ft. below street level, 
and the downtown station about 135 ft. 
or approximately the same depth as 
the present Broadway subway station 
at 191st St. This station would be 
made in two loops with long platforms 
and numerous large passenger ele- 
vators and is designed to separate north 
and south bound traffic. 

The scope of the study did not in- 
clude extension of the subway to New 
Jersey, but the engineers point out that 
an extension under the Hudson River 
to the Jersey:Central terminal would be 
a logical arrangement on account of 
the southerly location of that terminal 
and would provide traffic in the reverse 
direction by a route that would be:very 
advantageous to the passengers for the 
mid-town section of New York. 

The estimated cost of ‘the: subway. is 
$150,000,000.. The plan -was prepared 
by Henry M. Brinkerhoff ofthe -firm of 


Parsons, Klapp, Brinkerhoff & Douglas, - 


New York. 





Ontario Hydro Commission 
Reports Favorable Year 


The annual report of the Ontario 
Mydro-Electric Power Commission for 
the fiscal year ending Oct. 31, 1924 
states that it was the most successful 
year in the history of the commission. 
The total revenue from the sale of 
power was $16,897,866, and the total ex- 
penditure $16,172,158, including an ap- 
propriation to the reserve of $3,094,155, 
leaving a surplus at the close of the 
year of $725,708. The total investments 
of the commission in power undertak- 
ings and electric railways amounted to 
$190,027,909,- and the investments ‘ of 
municipalities served by the commission 
in distributing systems and other as- 
sets amounted to $72,753,596 making a 
total capitalization of $262,781,505. 

Of the 386 municipalities and indus- 
trial corporations supplied directly by 
the commission 39 now hold quick as- 
sets which more than counterbalance 
the liabilities incurred in connection 
with their electrical utilities. A reduc- 
tion in: charges has been made to 122 
of the 142 rural townships served by 
the system. The commission has ex- 
pended about $2,700,000 to supply serv- 
ice to 10,800 rural consumers and has 
constructed approximately 1,400 miles 
of transmission lines in connection with 
this department. 





Giant Survey Board Reappointed 
by Governor Pinchot 


Governor Pinchot of Pennsylvania 
has appointed a new Giant Power Sur- 
vey Board to take the place of tie 
original board which went out of ex- 
istence through the failure of the la 
general assembly of Pennsylvania +» 
enact a bill providing for its continu 
ance. All the legislation recommende . 
by the former board died in committee. 

Morris L. Cooke, who was director of 
the former survey, will continue in that 
position with the new board. 





Court Decision Affects Manager 
Project at Rochester, N. Y. 


The recent court decision invalidating 
the home rule amendment to the consti- 
tution of New York State will postpone, 
and if sustained on appeal will nullify, 
the attempts in progress to adopt the 
city manager plan at Rochester, N. Y. 
A manager-plan campaign has been in 
progress for some weeks, a manager 
charter has been drafted and was 
before the city council when the home 
rule amendment was declared invalid. 


Boston & Maine R.R. Inaugurates 
Novel Bus Service 


The Boston and Maine Railroad 
Company is now running a motor bus 
service from Boston, Mass., to: Port- 
land, Maine, a distance of a little over 


100 miles, which it supplements bya, 


free: taxicab service in Boston. Pas- 
sengers leaving Boston are called for 
by taxicabs free of charge at any point 
within two miles of North Station, and 
upon returning are sent by taxicab to 
points: within the same area without 
charge.” Buses make regular trips‘each 
way both morning and afternoon, daily. 
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WASHINGTON NOTES 


Proposed routes for a Great Lakes- 
to-Hudson waterway probably will be 
inspected in the near future by the 
board of engineers which will report 
on the project. The board is consider- 
ing the Lake Erie-Lake Ontario route, 
the La Salle-Lewiston route and the 
Tonawanda-Olcott route as alternatives 
for the Canadian Welland canal route. 
Two routes are being considered from 
Lake Ontario. One is that by way of 
Oswego and the present New York 
state barge canal. The other is St. 
Lawrence-Lake Champlain route. The 
board is revising the estimates made 
by the Ernst board in 1900. 


Structures in the navigable waters of 
the country continuously are being 
erected without a War Department per- 
mit, as required by law. For the most 
part these structures do not interfere 
with navigation and occasion no com- 
plaint from the Corps of Engineers, as 
it is recognized that the requirement 
was not understood. The serious fea- 
ture in connection with these illegal 
structures is that a special act of Con- 
gress is required to legalize them. The 
law has been contrued as giving no 
authority for the issuence of a permit 
after the erection of the structure. 

Since the structure has no legal right 
to be occupying a place in the navigable 
waters of the nation, it occasions a 
high degree of responsibility on the 
part of the owner in case it is the cause 
of damage to shipping. 


The acting Secretary of War has 
approved a plan for increasing the 
height of dam No. 41 in the Ohio River 
at Louisville. This will make possible 
the development of 350,000,000 kw.-hr. 
of electricity annually and will simplify 
the navigation improvement. The power 
project will be handled by the Louis- 
ville Hydro-Electric Co., which plans to 
install machinery sufficient to generate 
100,000 hp. The hydro development 
will cost $7,500,000, the company esti- 
mates. Power will be available late in 
1928 or early in 1929, it is expected. 

The dam will be built by the Corps 
of Engineers. By raising the crest of 
the Louisville dam 41 ft. the need for 
a navigation dam at Madison, Ind., fifty 
miles upstream is eliminated. 





The engineering firm of Viele, Black- 
well and Buck of New York, has been 
retained in a consulting capacity by 
the American members of the Joint 
Engineering Board for the St. Law- 
rence, The firm will make certain 
studies in connection with the hydro- 
electric possibilities of the stream. 





The people of the Fox River Valley, 
in Wisconsin, were the first to place 
money at the disposal of the Corps of 
Engineers for the pro ecution of work 
prior to appropriation of federal funds, 
as provided in the act authorizing vari- 
ous river and harbor projects. The 
deepening of the navigation channel at 
Depere was authorized at the last ses- 
sion. The improvemcnt would have 
been delayed a year had it been neces- 
sary to wait for the actual appropria- 


Norfolk & Western Ry. to Lease 
Virginian Railway 

The Norfolk & Western Railway 
Company has applied to the Interstate 
Commerce Commission for authority to 
acquire control of the Virginian Rail- 
way Company under a lease for 1,799 
years for the purpose of affording 4 
western outlet in connection with which 
it is proposed to construct 53 miles of 
railroad from Elmore on the Virginian 
Ry. down the Guyandot River to Gil- 
bert and then to a connection with the 
Norfolk & Western at Wharncliffe, 
West Virginia. Economies are to be 
gained through the pooling of cars and 
equipment, through the unification of 
terminals and utilization of excess 
power and electric locomotives of the 
Virginian Railway. The terms of the 
lease include payment by the N. & W. 
of the operating expenses, taxes, inter- 
est on the funded debt and 6 per cent 
on the Virginian Railway’s preferred 
and common stock. 





tion of federal funds. The amount ad- 
vanced the Corps of Engineers will be 
returned as soon as the appropriation 
is voted. 

Los Angeles also is taking advantage 
of that feature of the act and is going 
ahead with its breakwater plans, but no 
portion of the fund for the federal part 
of the work yet has been made avail- 
able. 

The same is true of the Intracoastal 
Canal project in Louisiana and Texas, 
authorized by the same bill. ‘.aose 
states have raised the money to pay 
for the surveys which must be made in 
certain localities before the right of 
way can be located exactly. The sur- 
veys will be made by officers of the 
Corps of Engineers, but the money for 
the cost of the work will be advanced 
by the local interests. In this way it 
will be possible to acquire all of the 
right of way so that work on the proj- 
ect may begin at once when the appro- 
riation becomes available. 


Discharge measurements are being 
made in the Niagara River under the 
direction of the Corps of Engineers. 
This data is for use in connection with 
the studies being made of the lake 





levels and the other problems where 
conditions in the Niagara River are in- 
volved. The measurements will con- 
tinue throughout the summer and will 
be compared with similar data secured 
ten years ago. 

The Feather River Power Company 
has applied to the Federal Power Com- 
mission for a license covering a 60.000 
hp. project in Plumas County, Cali- 
fornia. The project involves the water 
resources of Buck, Grizzly and Milk 
Creeks, tributaries of the North Fork 
of the Feather River. It is proposed to 
erect a concrete arch dam 106 feet in 
height in Buck Creek. This will create 
a reservoir with a capacity of 103 .00' 
acre-feet. Conduits will connect Milk 
Creek with the reservoir. The power 
house will be on the East Bank of the 
North Fork, one-fourth mile below. Buck 
Creek. The water from Grizzly Creek 
will be brought direct to the power 
house by conduit. 
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Large Water Power Project for 
Lake St. John Region 


An extensive power development 
reported to be planned at Chute a 
Caron in the Lake St. John region, Qu: 
bec, in connection with a project fi 
the erection of a large aluminum plan 
in that region by the Aluminum Cory: 
ration of America, and the Canadia: 
Manufacturing & Development Co 
Ltd. The ultimate capacity of th 
Chute au Caron site which is on th: 
Saguanay River below the site now be- 
ing developed by the Duke-Price inter- 
ests, is 800,000 hp. It is expected that 
the first installation will be 80,000 hp. 





Method of Financing Housing 
Sought by International Congress 


At the fourth congress of the Inter- 
national Federation of Building and 
Public Works, held in Paris, June 14- 
18, two developments in the housing 
situation were the acceptance by most 
of the nations represented of the 
American method of dealing with the 
housing shortage which existed in this 
country in recent years as the best 
method of dealing with the problem, 
and action on the part of the congress 
favoring the development of a more 
flexible plan of providing funds for 
people desiring to build their own 
homes. The congress proposes to make 
a further report on the subject of 
financing at its next meeting and has 
asked the International Chamber of 
Commerce for assistance in developing 
methods of financing home construction. 

An interesting feature of the con- 
gress was the interest taken in the 
Associated General Contractors of 
America and the evidence of the inter- 
national position that that organiza- 
tion -has assumed in that its methods 
and conclusions are being sought for 
adoption in many countries. 





International Road Congress 
to Be Held at Milan in 1926 


An announcement has been made by 
the executive committee of the Per- 
manent International Association of 
Road Congresses that the fifth con- 
gress will be in Milan, Italy, during 
the month of September, 1926. The in- 
vitation of the Italian Government to 
hold the congress in that country has 
been accepted. 

The congress will consider two prin- 
cipal phases of highway work: con- 
struction and maintenance, and traffic 
and administration. Under Construc- 
tion and maintenance concrete roads, 
bituminous and asphaltic roads, and 
standardization of tests for certain road 
materials will be discussed. Under 
traffic and administration will be con- 
sidered traffic census with development 
and planning of towns in the interests 
of traffic and special roads for motor 
vehicles. 

Paul LeGavrian, engineering chief of 
Ponts et Chaussees, is general secre- 
tary of the congress, and A. Mahieu, 
insvector-general of Ponts et Chaussees, 
is president. 
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Calendar 


Annual Meetings 


NEW ENGLAND WATER-WORKS 
ASSOCIATION, 3oston, Mass.; 
Annual Convention in connection 
with trip on St. Lawrence River, 
Sept. 8-11, 1925, 

AMERICAN SOCIETY OF CIVIL EN- 
GINEERS, New York City: Fall 
Meeting, Montreal, Que., Canada, 
Oct. 14-16, 1925. 


AMERICAN PUBLIC HEALTH AS- 
SOCIATION, New York City; 


Annual Convention, St. Louis, Mo., 
Oct. 19-22, 1925. 


AMERICAN SOCIETY FOR MUNIC- 
IPAL IMPROVEMENTS, Lake- 
land, Fla.; Annual Meeting, Des 
Moines, Iowa, Oct. 26-30, 1925. 





The Quebec Branch, Engineering In- 
stitute of Canada, at its annual meet- 
ing elected the following officers: Presi- 
dent, A. B. Normandin, of the Quebec 
Streams Commission; vice-president, 
A. L. DeCarteret; secretary-treasurer, 
Louis Beaudry. 


The New England Water Works As- 
sociation will hold its annual convention 
Sept. 8 to 11, 1925, on board the steam- 
ship Richelieu (of the Canadian Steam- 
ship Lines) en route from Montreal to 
Quebec and the Saguenay River. There 
will be seven sessions on the steamer 
for presentation of papers as well as 
stops at points of interest including the 
Thousand Islands. 


The Minnesota Federation of Archi- 
tectural and Engineering Societies, the 
Winnipeg Section of the Engineering 
Institute of Canada, and the other 
architectural and engineering societies 
are to meet in Winnipeg, Man., Aug. 20 
and 21, this date having been set since 
the notice in these columns July 9, p. 79. 


__.. nr) 
Personal Notes 
—— A TT 


J. W. JOHNSTON, formerly assistant 
general manager of the Portland Ce- 
ment Association at New York, has 
been appointed vice president and man- 
ager of the Alabama Portland Cement 
Co., one of the companies of the Inter- 
national Cement Corporation, with 
headquarters at Birmingham, Ala. The 
Alabama Portland Cement Co. recently 
absorbed the Phoenix Portland Cement 
Co.’s southern business and has taken 
cver its Alabama plant. 


H. E. Huts, formerly deputy engi- 
heering executive and deputy highway 
commissioner of the state of Pennsyl- 
vania, has been appointed assistant 
manager of the Virginian Portland Ce- 
ment Co. with headquarters at Norfolk, 
Va. The Virginian Portland Cement 
Company is a subsidiary of the Inter- 
national Cement Corporation. 





R. W. ARMSTRONG has been appointed 
division engineer of the Northeastern 
Division of the Kansas State Highway 
Commission with headquarters at To- 
peka. Mr. Armstrong has been division 
engineer of the Northwestern Division 
of Kansas. He was also resident engi- 
neer of Doniphan County, Kansas. 


WILLIAM A. VAN DvuzeEr, Philadel- 
phia, Pa., has been appointed chief 
deputy engineering executive of the 
State Highway Department of Penn- 
sylvania and as such will have direct 
supervision of the maintenance of 
roads in the state. Mr. Van Duzer has 
been in the engineering work of the de- 
partment since 1911. 


Wynkoop KIERSTED, JR., Kansas City, 
Mo., acting chief engineer of the city’s 
water department, has been made gen- 
cral superintendent and chief engineer 
of the department. Mr. Kiersted 
succeeds CHARLES S. FOREMAN, who 
resigned May 1 to become resident engi- 
neer for Smith Brothers, Inc., contrac- 
tors for the Missouri River and Turkey 
Creek tunnels of the new waterworks 
system. T. D. SAMUEL, JR., was pro- 
moted from acting first assistant to 
first assistant engineer, and A. H. 
ZeEITz, from draftsman to chief drafts- 
man in the engineering division. 


J. P. GREENWOOD, who has been con- 
sulting engineer of the State Board of 
Control of Texas at Austin, Texas, for 
nearly four years, will be connected 
with the McClave-Brooks Co. of Scran- 
ton, Pa., as district manager of this 
company’s Chicago office. 


THOMPSON & BUTLER, consulting en- 
gineers, San Francisco, Calif., announce 
the formation of a partnership for gen- 
eral engineering practice. RR... A. 
THOMPSON has been chief engineer of 
the railroad commissions of Texas and 
California, and a member of the 
engineering board of the Interstate 
Commerce Commission, in charge of 
railroad valuation in the Pacific district. 
H. G. BuTLER was formerly chief en- 
gineer of the California railroad com- 
mission and power administrator for 
the state of California. 


W. C. KLapproTH, formerly of Osh- 
kosh, Wis., has opened an architectural 
and engineering office at Oshkosh. 


HARVEY O. OLESON, formerly superin- 
tendent of city bridges and buildings, 
Oshkosh, Wis., has been appointed 
building inspector for the city to suc- 
ceed WILLIAM HopPE, deceased. 


Dr. RicHarD T. ELy has resigned as 
professor of economics at the Univer- 
sity of Wisconsin after 33 years of 
service and will join the faculty of 
Northwestern University as director of 
the Institute for Research in Land Eco- 
nomics and Public Utilities, which he 
founded five years ago. In recognition 
to his important service to the Univer- 
sity of Wisconsin, the Regents, upon 
accepting his resignation, voted him the 
title of honorary professor of eco- 
nomics, so that he may continue to be a 
member of the faculty in an honorary 
capacity. Born in 1854, Dr. Ely re- 
ceived his degrees from Columbia Uni- 
versity in 1876 and from Heidelberg 
University in 1879. His first teaching 
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was on the faculty at Johns Hopkin 
University from 1881 to 1892. He went 
to the University of Wisconsin as pro- 
fessor of economics in 1892 and was one 
of the men who helped to build up not 
only the department of economics bui 
the Wisconsin graduate school as well. 


Byron P. Lyons has been appointed 
chief engineer of the Red Rock Creek 
Irrigation District, Lassen County, 
California; he has been working on the 
reconstruction of the Yosemite Valley 
R.R., which is being done above the 
Exchequer reservoir by the Merced 
Irrigation District. 

E. G. DUNCAN has been appoi. :d 
district roads engineer for the Mary- 
land State Roads Commission, succecd- 
ing the late GrorGE H. PARKER. Since 
the death of Mr. Parker Mr. Duncan 
has been acting in this capacity. His 
district includes Prince George’s, St. 
Mary’s, Charles and Calvert counties 
and parts of Anne Arundel and Mont- 
gomery counties. His headquarters will 
be at Upper Marlboro, Md. 


Grips GILCHRIST, Dallas, Texas, for- 
merly state highway engineer of Texas, 
has acquired an interest in and become 
a partner of the Nagle, Witt, Rollins 
Engineering Co., whose offices are in 
the Santa Fé Building, Dallas. 

WARREN ROBERTS has been appointed 
county engineer of Chariton County, 
Missouri, succeeding the late JOSEPH 
BrROApDDuS; and will have headquarters 
at Chillicothe, Mo. 


H. J. KUELLING, engineer of design 
of the Wisconsin State Highway Com- 
mission, has resigned and opened an 
office in Milwaukee as consultant on 
municipal engineering work; he was 
formerly located in Milwaukee as 
county highway commissioner from the 
time of his graduation from the Univer- 
sity of Wisconsin in 1911 to 1917. From 
1917 to January, 1925, he was construc- 
tion engineer for the Wisconsin High- 
way Commission, and since then its 
design engineer. 


C. I. FELPs has been appointed engi- 
neer of construction for the Kansas 
State Highway Commission. Mr. Felps 
is a graduate of the engineering depart- 
ment of the Kansas Agricultural Col- 
lege. He served as the first bridge 
engineer for the Kansas Highway Com- 
mission and z2i er returning from the 
war served as aivision engineer and 
assistant state highway engineer. For 
the past two years he has been con- 
struction engineer for the Maxwell 
Construction Co. of Columbus, Kansas. 


I. E. TAYLOR has been appointed divi- 
sion engineer of the North Central 
Division of the Kansas State Highway 
Commission with headquarters. at 
Beloit. Mr. Taylor is a graduate of 
the engineering department of the 
Kansas State Agricultural College and 
has served as county engineer of Pot- 
tawatomie County, Kansas, and also of 
Mitchell County. 


H. D. BARNES has been appointed 
division engineer of the Southeastern 
Division of the Kansas State Highway 
Commission. Mr. Barnes has_ been 
county engineer of Butler County, 
Kansas. 

























VII—Automatic Buckets 


(Concluded from last week) 


HE pioneer bucket of Ephraim 
Morris, patented in 1848, as noted 
in Part I of this article last week, used 















a power wheel closing mechanism. 
Although there have been some dis- 
tinct departures from this type of 


closing mechanism, it is still used on 
many modern buckets, the present 
designs differing from Morris’ original 
idea only as regards refinements. 










’ 


Refinements in Design—Among the 
refinements in design that have been in- 
corporated in present power wheel 
buckets is the grooved axle now used 
on practically all buckets of this type. 
This construction permits the turns of 
the power closing cable or chain to lie 
side by side instead of on top of each 
other, thus keeping the effective hub 
diameter constant during closing. A 
different device, however, for making 
the closing power even and constant, is 
used on the Hayward clamshell bucket 
and consists of a special type power 
closing chain. This power chain, in its 












































Early.Clamshell of Hayward Co. 


simplest form, consists of two bottom 
strands and one top stand. The bottom 
strands make the first wraps on the 
power wheel hub and the top strands the 
second wrap which lies in between the 
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From the Manufacturer's Point of View 


A Point of Contact 
Between Maker and User of 
Construction Equipment and Materials 





Construction Equipment—Past and Present 


A Series of Historical Sketches of the Origin and Development 
of Machines for Contractors and Engineers 


wraps of the bottom strands. In this 
way, no strand wraps upon itself. 

The top ends of some power closing 
cables are fastened to equalizer yokes 








Sheave-type Bucket of McMyler-Inter- 
state Co.; note counterweights 
under the lower sheaves 


as introduced about 1905 by Mead-Mor- 
rison. These yokes divide the stresses 
equally between both cables. Numerous 
devices have been tried to eliminate 
shocks due to impact received during 
service, notably the spring shock ab- 
sorbers placed on the power closing 
cables of the buckets manufactured by 
Industrial Works. A refinement found 
on the Blaw-Knox bucket is the mount- 
ing of the power wheel on a shaft of its 
own set above the main hinge pin. This 
device aims to open the bucket wider 
and to keep the wheel itself out of the 
material being handled. Provisions are 
made on several buckets to add counter- 
weights between the spokes of the 
wheels when heavy digging is en- 
countered, but such condition. are more 
generally met by using another type of 
closing mechanism. 


Sheave Type of Closing Mechanism— 
As the field for automatic buckets 
widened to include heavy excavating, 
more powerful closing actions were re- 
quired. By sacrificing speed, such an 
action could be secured by replacing 
the bull wheel with movable sheaves, 
and by placing stationary sheaves in 
the head of the bucket. This closing 
motion, known as the sheave or block- 
and-tackle type, will develop a closing 
ratio of 10:1. The power wheel bucket 
is made to develop an 8.1 closing ratio 
by means of multiple reeving of chains 
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or cable over sheaves attached to the 
head of the bucket. The available spac 
on the inside of the bucket is usually 
the only condition governing the num- 
ber of sheaves that can be used. This 
type of closing mechanism was intro- 
duced in the early nineties and is still 
used. 


Lever-Arm Closing Mechanism— 
The sheave-closing mechanism is suit- 
able for digging compact material, but 
a combination of this type with the 
lever arm produces a greater mechani- 
cal advantage and exerts a _ corre- 
spondingly greater force. The lower 
blocks in this latter type of closing 
mechanism are attached to the end of a 
lever, instead of being placed on the 
main hinge. The present lever-arm 
bucket also embodies certain construc- 
tion features of an early bucket known 
as the “grasshopper” ¢ype which con- 
sisted of two bowls that were closed 
with two levers. The modern lever- 
arm bucket has omitted one of the arms 
and instead has connected the rope 
from the sheave at the end of the arm 
to the head piece sheave. 

In the introduction of the principle 
of the lever-arm bucket the G. H. 
Williams Co. was a pioneer. The lever 
arm bucket requires a smaller number 
of sheaves than does the block and 
tackle type and can exert a more effec- 
tive closing power as a result of the 
long travel of the sheaves in the lever 
arm. Blaw-Knox Co. uses this type 2f 
closing mechanism on its clamshells that 
are designed for heavy digging requirc- 













Mead-Morrison Universal Grab Lever- 
Arm Bucket with Counterweights 


ments. A recent refincment in the con- 
struction of lever-arm buckets made by 
the Mead-Morrison Mfg. Co., consists 
of a provision for changing the closing 
power by different reevings of the cable. 





ene cee, 


ruly 28, 1925 


Although both the power wheel and 
lock and tackle closing mechanisms 
ire used on both orange peel and clam- 
shell buckets, the lever-arm has, so far, 
found use only on the clamshell bucket, 
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parable only so far as the closing method 
is concerned and even that was of the 
sheave type in the first orange peel, 
although soon changed to the power 
wheel type. Secondly, the orange peel 


First Orange-Peel Bucket Built by Johnson Mfg. Co. in 1886 


with the one exception of the Keisler 
bucket of Chicago. The closing method 
used on this bucket is a modification 
of the old grasshopper type. 


ORANGE PEEL BUCKETS 


The oldest types of clamshell buckets, 
exemplified by the Morris mud scoop, 
used a round shaped bowl which per- 
mitted a rapid discharge. The ore-type 
or flat bottomed bow] was developed 
about 1908 for handling sand and for 
excavating. This shape makes for bet- 
ter digging but less speedy discharge. 

The orange peel, introducing a new 
principle in the use of a multiple-blade 
in place of the two-blade bucket pre- 
viously employed, is better called a de- 
parture than a development from the 
bucket used in Morris’ mud scoop. In 
the first place, the two types are com- 


Modern 5-Yd. Blaw-Knox 
Lever-Arm Bucket 


was being developed coincident with 
the development of the clamshell:rather 
than subsequent to it. While there is 
no manufacturing concern of the 
present day that truly can be called the 
originator of the clamshell, the orange- 
peel bucket has been associated contin- 
uously with one concern, the predecessor 
of which made the first orange peel 
about 1886, a bucket designed to load 2 
cu.yd., and operating on a boom that was 
swung automatically. This company, 
the Hayward Co., is a direct descendant 
of the old Johnson Mfg. Co., formed 
when Dr. Johnson, the inventor of the 
multi-blade bucket, and John H. Hay- 
ward brought out their first bucket. 


A Six-Blade Bucket—The story of 
the conception and development of the 
early orange-peel bucket is best told in 
the words of Judson Hayward, son of 
John H. Hayward: 

“Dr. Johnson and my father worked 
out the details of the first bucket in a 
small workshop on Staten Island. The 
first model I can remember well was 
made of shiny brass and looked more 
like a golden octopus than anything I 
can think of. It had twelve blades 
(soon reduced to six) and its digestive 
tract was constructed of lattice bars 
and sheaves, over which the closing line 
ran. Boxes filled with sand, coal, dirt 
and ashes lined the room and were used 
for testing. I was very young then and 
never passed the door of this room with- 
out wondering what it was all about.” 

The Johnson Mfg. Co. was the out- 
growth of these experiments and as- 
sociations. Shortly after the formation 
of the company, John H. Hayward de- 
veloped a four-blade and later a three- 
blade bucket, instead of the six-blade 
device. The three-blade bucket was de- 
veloped for use principally as a rock 
grapple as shown in one of the illustra- 
tions in Part I of this article. He also 
substituted the power wheel closing 


mechanism in place of the block-and- 
tackle type. The orange-peel bucket 
has a powerful digging purchase and is 
heavier capacity for capacity than a 
clamshell—a _ 1-yd. clamshell weighing 
about 3,000 lb., while a 1l-yd. orange-peel 
will weigh from 4,200 to 5,400 Ib 
Orange-peel buckets are built in a wid 
range of sizes. The smallest clamshell 
is a 4-yd. bucket, while special “dwarf’ 
orange-peels for removing material 
from within the constricted space of 
casings for foundation piling, are built 
to carry as little as 100 cu.in. of mate- 
rial. In contrast, both types of bucket 
are built in sizes capable of handling 15 
to 20 tons of material. Several manu- 
facturing companies of the present day 
make an orange-peel bucket besides their 
several models of clamshells. 


CONSTRUCTION FEATURES 


In common with changes in closing 
methods made necessary by more varied 
and exacting requirements, there have 
been other developments in the design 
of automatic buckets. The first buckets 
were light in weight, often using a 
single plate thickness for the cutting 
edges of the buckets. Practically all 
present-day buckets are reinforced on 


Slide Bar Bucket Made by Brown 
Hoisting Machinery Co. 


all edges with heavy steel strips, in 
some cases of alloy steel casting con- 
struction. Cutting edges and teeth of 
alloy steels are becoming common 
equipment where rough and hard dig- 
ging conditions are encountered. Man- 
ganese is the most widely used alloy 
metal. The use of manganese steel has 
also been extended to such wearing 
parts as sheaves, bushings and p/ns. 


Bucket Designed for Combined Digging 
and Scraping Action (In- 
dustrial Works) 
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Although wrought and cast iron were 
among the first materials used, electric 
steel castings are becoming the rule 
rather than the exception. An example 
of this tendency is illustrated by the 
Owen bucket in which one piece steel 
castings are used for the crosshead, 
closing blocks, hinges and arm brackets. 

Ease of renewal of worn out parts 
has formed another line of devclop- 
ment. Cutting edges and bushings can 
invariably be replaced in a simple man- 





Hayward Dwarf Orange-Peel Buckets 
on New York Subway Construction 


ner. Mead-Morrison features a bucket, 
known as their Universal grab, in 
which the shell is bolted to the upper 
portion of the bucket so that it may be 
renewed in the field. Provisions are 
made in not a few buckets to widen 
their scope of adaptability by using re- 





Link Type Bucket Manufactured by 
Brown Hoisting Machinery Co. 


movable counterweights placed in cast 
recesses in either the bull wheel or lever 
arm. One of the latest developments is 
the use of pressure lubrication systems 
on several buckets. 

In addition to buckets in the two 
categories of clamshell and orange peel, 
with their several different types of 
closing motions, there are several 
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WESTINGHOUSE Exectric & MANU- 
FACTURING Co., East Pittsburgh, Pa., 
announces the creation of a separate 
section for the manufacture of elec- 
trical instruments. Heretofore, these 
electrical instruments have been manu- 
factured in the meter section, but the 
growth of the latter has necessitated 
a division. R. T. Pierce, formerly of 
the supply engineering section, will be 
manager of the new instrument section, 
with offices located in Newark, N. J. 


CUTLER-HAMMER Mpc. Co., Mil- 
waukee, Wis., has recently purchased 
the business and patents of Payne Dean, 
Limited, manufacturer of remote con- 
trol valve operating mechanisms, signal 
systems, switchboards, load indicators, 
etc. Mr. Dean and many of his associ- 
ates are now connected with the Cutler- 
Hammer Mfg. Co. 


Ciapp RiteEy & HALL EQUIPMENT 
Co., Chicago, enters the eastern mar- 
ket with the new organization recently 
formed to operate in Pittsburgh, under 
the name of Beck, Riley & Hall Equip- 
ment Company. The new company 
will have offices in the Union Trust 
Building, and will maintain a plant at 
Neville Island, near Pittsburgh, for the 
rebuilding of used construction ma- 
chinery. John G. Beck, of Beck & Babb 
has been appointed president of the 
new company. 





CHARLES EVERETT GILSON, formerly 
battery engineer of the Eagle-Picher 
Company, Chicago, died July 4 at the 
Evanston, Ill., hospital. Mr. Gilson 


buckets that depart radically from 
these designs. Notable among these 
are the buckets manufactured by the 
Brown Hoisting Machinery Co. Al- 
though its first bucket, built in 1894, 
was of the single-rope clamshell type, the 
company later patented a bucket using 
what is called a slide-bar mechanism. 
This type of bucket was followed in 
1918 by a link type bucket. Both these 
buckets are built in very large sizes 
especially for ore-handling purposes. 
The Brown company also brought out 
a bucket in 1897 embodying an electric 
motor placed in the bucket itself. There 
are several similar electrically operated 
buckets available at the present time, 
but their use is not widespread. 
Automatic buckets have developed in 
both directions from a capacity of about 
+ cu.yd., as used in the Morris mud 
scoop of 75 years ago. From the small 
orange-peel bucket holding less than 
1 cu.ft. of material, used to sink 12-in. 
circular pile casings for New York’s 
subways, to the ponderous ore-handling 
buckets of the Great Lakes region that 
pick up 400 cu.ft. of ore at each bite, 
represents a picture of the development 
in size of automatic buckets. From 
buckets that could handle only coal and 
other loose material, the automatic 
bucket has evolved into a machine that 
exerts a powerful dizging action. 


(Next Article: Trench Excavators) 
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was born at Fitchburg, Mass., in 189 

He graduated in 1914 from the chem 
cal engineering department of Carneg 

Technical Institute and began his bus 

ness life with the Pittsburgh Plat 
Glass Company. He was in the Unite, 
States Air Service during the war. Fo! 
lowing the war he became associate 
with the Eagle-Picher Company, d& 
voting his time to the problems of that 
organization in relation to the storag: 
battery business. 





J. HARVEY FINCH, former New York 
district sales manager, Sweet’s Stee! 
Co., Williamsport, Pa., died July 2 in 
the French Hospital, New York City 
at the age of 46 years. Mr. Finch had 
served in the capacity of district sales 
manager for the past ten years. 


©: ccccUcxX=_—j—__) 
Equipment and Materials 
——_—_—_—_———— 
Balancer for Pneumatic Tools 
Without Counterweights 


A new mechanical device for sus- 
pending, balancing or lifting pneumatic 
or electric portable tools is being man- 
ufactured by the Chicago Pneumatic 
Tool Co., New York City. It is called 


the Pedwyn balancer and is intended to 
take the place of the usual method of 
counter balancing by means of an over- 
head sheave, on which a cable or rope 
is placed, with weights fastened to the 
other end that counterbalance the 





weight of the suspended tool. This ar- 
rangement is prohibited by law unless 
guards are placed around the counter- 
weights. 

This balancer is made in two sizes. 
No. 1 has a capacity of from 10 to 50 
Ib., and No. 2 from 50 to 100 lb. Both 
sizes are adjustable for any intermedi- 
ate load within their ranges. It is said 
to be easily removed and reinstalled in 
another location if occasion requires. 

The accompanying illustration shows 
how the balancer is constructed. The 
cable that holds the tool is reeled in the 
drum and the tool is prevented from 
falling by the ratchet. 



















































rai LE: 










te . 











































july 28, 1925 


ENGIN 


YEERING NEWS-RECORD 


163 


Business Side of Construction 


FACTS AND EVENTS THAT AFFECT COST AND VOLUME 
On July 1, 1925 


St. Louis Building Costs and 
Those for All U. S. Compared 


Trends Identical — Prices Slightly 
Firmer In Specific District Than 
For Nation As a Whole 


Index numbers showing wholesale 
prices of all commodities, prices of 
building materials, construction cost for 
the country generally and building costs 
for the St. Louis industrial district par- 
ticularly, are compared in the accom- 
panying chart. The building index 
number for St. Louis is computed by 
the Fruin-Colnon Contracting Co. of 
that city. This number is based upon 
actual and estimated costs of materials 
and labor on a typical industrial plant 
composed of five buildings of various 
types and materials, constructed in St. 
Louis. 

The E. N.-R. Construction Cost Index 
Number gives a picture of the situation 
as applied to the country as a whole. 
It is based upon the price movements in 
such basic elements as steel, lumber, 
cement and labor, which are usually 
nation-wide in scope. Other factors, 
such as brick, sand, gravel, etc., are 
subject to fluctuations of a purely local 
nature. 
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E. N.-R. Construction Cost Index Number 


204.60 


E. N.-R. Construction Volume Index Number 214 


For Explanation and Details of 
Indexes Since 1913 
See the First Issue of Every Month 


It will be seen that from the early 
part of last year to December, 1924 the 
downward trend in cost for the nation 
as a whole, was much more pronounced 
than that in the St. Louis district. 

This national decline, aside from 
being induced by lower prices for steel 
and lumber, was also accompanied by a 
downward trend in such materials as 
pig iron, scrap, c.-i. pipe, rivets, wire 
nails, steel sheets, steel pipe, light 
rails, ship spikes, railroad spikes, track 
bolts, section angle bars, sewer pipe, 
brick, drain tile, hollow tile, railroad 
ties, wood paving blocks, sand, gravel, 
crushed stone, paving stone, lime, 
natural cement, asphalt, red ahd white 
lead, lath, rope and explosives. 

At the same time, the building mate- 
rials market in St. Louis registered a 
rise in sand, gravel, natural cement, 
lime, hollow tile, reinforcing bars and 
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lumber. Advances also occurred in 
materials not directly related to build- 
ing construction, such as standard rails, 
track bolts, railroad ties, section angle 
bars, road oils, asphalt, wood blocks, 
clay drain tile and rope. 

In December, 1924, most of these 
materials began to rise throughout the 
entire country, bringing the two curves 
nearer together. 

The wholesale price index is prepared 
by the U. S. Department of Labor 
through the Bureau of Labor Statistics 
and includes 404 commodities or price 
series, including farm products, fovds, 
cloths and clothing, fuel and lighting, 
metals and metal products, building 
materials, chemicals and drugs, house- 
furnishing goods and miscellaneous 
items. 

With the exception of building mate- 
rials, wholesale prices in the past three 
years did not rise much above the low 
point reached in the depression of 1921. 


This Week’s Contracts—Week 
Ago—Same Week Last Year | 


The money value of contracts 
reported in the present issue of 
\Engineering News-Record is here} 
jcompared with the figures for cor-| 
|responding weeks. 

Minimum costs. observed are: 
$15,000 for water works and exca- 
jvations, $25,000 for other public 
‘works, $40,000 for industrial and| 
$150,000 for commercial buildings. | 


MONEY VALUE OF CONTRACTS 1ae—) 
ENTIRE U..8: 


Week Public Rives Total 
Ending Work Work Contracts 
July23,1925$18,427,000 $25,703, a $44, 130,000 
|July 16,1925 32,291,000 31,332,00 3,623,000 
as ta a “ny 925, 000 16, 069; 000 47. 994,000) 


1078 ‘says 6,370, 000 
1923,Apr. 2 43,603,000 


38,829,000 
27,633,000 


65,199,000) 
71,236,0u0) 


Jan. \'to Date 
1925 584,645,000 733,548,000 1,318,193,0u0 
1924 ~ 568,150,000 604,174,000 Rel Ta, SRR OOD 





Dispute Between Bricklayers 
and Plasterers Deadlocked 


The jurisdictional dispute raging at 
present between the Bricklayers, Ma- 
sons. gnd ‘Plasterers’. International 
Union and the Operative Plasterers and 
Cement Finishers’ International Asso- 
ciation, threatens to seriously retard a 
national construction program that up 
to July 1 was 10 per cent ahead of the 
same period in the record year 1924. 

The bricklayers refuse to arbitrate 

(Continued on p. 164) 
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Weekly Construction Market 


ITH the first month of the last half of 1925 

almost gone, a comparison of present business 
conditions with those of a year ago reveals a very 
favorable situation, particularly with regard to con- 
struction and allied industries. 

The upward trend in construction is largely in the 
direction of commercial buildings and public projects 
such as sewers and Government work. 

In the major building materials the price trend is 
not sharply downward and there is heavier demand 
and production than at this time last year in steel, 
lumber, cement, paving brick, etc. Common brick, how- 
ever, shows a slightly lessened activity in new orders, 
compared with a year ago. 

Improvement in demand over this period last year, 
also extends to markets not related to construction, 
such as non-ferrous metals, leather and dry goods. Ex- 
ports of manufactures are greater than a year ago. 

Revenue freight loadings, Jan. 1 to date, are con- 
siderably ahead of the corresponding period in any year 

New York 


Atlanta Dallas 


since 1920. The heavy volume of freight traffic j 
supported by record bank debits; the two togethe: 
indicating the sustained buying and consuming power 
of the public. 

Aside from the jurisdictional dispute existing be- 
tween bricklayers and plasterers in New York, Chi- 
cago, Washington and Detroit and a strike of electrica] 
workers in Boston, the building labor situation is fairly 
tranquil compared with other years. 

Brickyard labor is scarce in the New York district 
but without perceptible effect upon prices. In Seattle 
the unemployment situation is considerably less acute. 
About half the lumber camps have resumed operations. 
The hearing on increased log tariffs, announced by four 
trans-continental railroads, has been postponed until 
July 31. Foreign steel entering this country through 
Texas ports is sufficiently small in quantity to prevent 
any serious disturbance of the price structure. Fabri- 
cating shops in the Dallas district are not depending 
on the imported material. 


Chicago Minneapolis Denver San Francisco Seattle Montreal 


Steel Products 


$4.00 
4.75 
—2.80. 


Structural shapes, 100 Ib.......... $3.34 90 

Structural rivets, 100 Ib : 4 50 45 

Reinforcing bars, } in. up, 100 Ib.. 3.24 40 

Steel pipe, black, 34 to 6 in. lap, 
discount... .. 


cee eco 48% 53.2% —53.6% 
Cast-iron pipe, 6 in. and over, ton 50.60@51.60 


00 54.00 


48.20@50.20 


$3.30 
5.00 
9.35 
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4.65 
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$3.35 $4.25 
Pee: 6.00 
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Concreting Material 


40 
90 
40 
00 


2.05 
2.38 
2.00 
2.83 


Cement without bags, bbl.... 
Gravel, 3? in., cu.yd 

eae os Ges Dh bis 0 6-68 
Crushed stone, } in., cu.yd........ 


2.20 2.42 ) 7 .80 
1.90@2.25 1.65 : 25 
1.90@2.2! 1.25 ; 7 25 
1.90@2.2 1.75 a -90 


Miscellaneous 


Pine, 3x12 to 12x12, 20 ft. and 
under, M.ft.. ht 
Lime, finishing, hydrated, ton.. 
Lime, common, lump, per bbl... 
Common brick, delivered, 1,000... . 
Hollow building tile, 4x12x12, per 
ON es Pe GR Boe i 
Hollow partition tile 4x12x12, per 
block. : ° 
Linseed oil, raw, 5 bbl. lots, gal... 


59.00 
18.20 50 —18.00 
S0@2_.75 45 1.85 
18@19 50 —11.60 


.0888 10 


. 1162 O888 10 
. 1.04 12 —1.13 


Not used 


00 +58.50 45.00@55. 


00 
00 
50 
.50 


20 00 
1.35 
12.00 


— 075 i ‘ mV 


—.075 
1.01 


O85 : .10 10 
Li? 12 29 


Common Labor 


Common labor, union, hour... .. + 75 
Common labor, non-union, hour... .... 


Explanation of Prices—Prices are to con- 
tractors in carload lots unless other quan- 
tities are specified. Increases or decreases 


from previous quotations are indicated by current 


30@ 50 


HIS limited price Hst is published 
weekly for the purpose of giving 


873 .50@ 55 .55 623 
ae 50@.55 .35@.50 .50 .50 


Dallas quotes lime per 180-lb. bbl. 
cement, cast-iron pipe and crushed 
f.o.b. cars, other materials delivered. 


.25@ 35 
Steel, 
stone 


+ or — signs. For steel pipe, the pre- 
vailing discount from list ey is given; 
45-5% means a discount of 45 and 6 per 
cent. 


New York quotations delivered, except 
sand, gravel and crushed stone. alongside 
dock: common lump lime, in 280-lb. bbl 
net, and hydrated lime f.o.b. cars; tile “on 
trucks”; linseed oil and cast-iron pipe f.o.b 

Labor—Concrete laborers’ rate, 939%c.; 
building laborers, 75c.; excavating laborers, 
fh5c. per hr. 

Chicago quotes hydrated lime in 50-Ib. 
bags: common lump lime per 180-Ib. net. 
Lumber, sand, gravel and stone delivered 
on job 

Minneapolis quotes on fir instead of pine. 
Brick, sand and hollow tile delivered. Ce- 
ment on cars Gravel and crushed stone 
quoted at pit. We quote on brown Hime 

r 180-Ib. net; white is $1.70 for Kelly 
sland and $1.60 for Sheboygan. Common 
labor not organized. 


Dispute Between Bricklayers and 
Plasterers Deadlocked 


(Concluded from p. 163) 
because they claim that the plasterers 
broke the agreement of 1911 and that 


prices on the principal 


construction materials, and of noting 
important price changes on the less 
important materials. Moreover, only 
the chief cities are quoted. 

Valuable suggestions on costs of 
work can be had by noting actual bid- 
dings as reported in our Construction 
News section. 

The first issue of each month car- 
ries complete quotations for all con- 
struction materials and for the impor- 
tant cities. The last complete list will 
be found in the issue of July 2, the 
next on August @ 


Denver quotes on fir instead of pine. 
Cement “on tracks’; gravel and sand at 
pit; stone on cars; lime, brick, hollow tile 
and lumber on job. Tile price is at ware- 
house. Linseed oil, delivered in wooden 
bbl. Common lump lime per 180-Ib. net. 

Atlanta quotes sand, stone and gravel 
per ton instead of cu.yd. Common lump 
ime per 180-Ib. net. 


such a situation is not a matter for 
arbitration. The agreement referred to 
imposed certain territorial restrictions 
upon each organization and also pro- 
vided for interchangeable union work- 
ing cards. The plasterers claim that 


San Francisco quotes on Heath tile, size 
53 x 8 x 113. Prices are all f.o.b. ware- 
houses except C. I. pipe, which is mill price 
plus freight to railway depot at any ter- 
minal. Common lump lime per 180-lb. net. 
Lumber prices are to dealers in yards at 
San Francisco, for No. 1 fir, common. 


Seattle outs on Douglas fir (delivered) 
instead of pine. Lump finishing lime per 
180-lb. net. Brick and hollow building tile 
delivered. Hydrated lime in paper sacks, 
Sand and gravel at bunkers. 


Montreal quotes on pine lumber. Sand, 
stone, gravel and lump lime per ton. 
Stone and tile are delivered; sand, 
gravel, lime and cement on siding; brick 
f.o.b. plant; steel and pipe at warehouse. 
Hollow tile e ement price is in 
Canadian funds (the Canadian dollar stands 
at 100.03). Bag charge is 80c. per bbl. 
Discount of 10c. per bbl. for payment within 
20 days from date of shipment. Steel pipe 
per 100 ft. net; 3%-in., $59.49. 


the bricklayers are trying to gain con- 
trol of their organization and that they 
have offered to arbitrate the matter 
with the bricklayers’ union. An agree- 
ment with the plasterers’ union has 
been reached by several contractors. 
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